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Abstract of JP20041 93201 (A) 

PROBLEM TO BE SOLVED: To provide the 
manufacturing method or the laser irradiation 
method of a semiconductor device using a laser 
crystallization method for efficiently improving a 
substrate processing. ; SOLUTION: An island-like 
semiconductor film (sub-island) comprising a single 
island or a plurality of islands is formed by 
patterning, Crystallinity of the sub-island is improved 
by irradiation of a laser beam and the sub-island is 
patterned so as to form the island. A scanning route 
of the laser beam on a substrate is decided from 
pattern information of the sub-island so that the sub- 
island is irradiated with the laser beam. Namely, not 
the whole substrate is irradiated with the laser beam 
but the laser beam is scanned so that at least an 
indispensable part can be crystallized. ; 
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ft££rW T BwiU ^^^f-^Jttr^fcLT^S^a 
*(c*5tt5 [ f : ''M*lB]©fi*?rWBwi ni^/p^- 

&m%MtcLx^^m$iz&tf&^>bmkmm?£jj\niz 

[0 0 5 3] 

05 (B) [£, 05 (A) t*Lfclf-A^#y h^^ 

i Lfcf-A^.*"^ b 5 2©^SH^i, f/r^?^ 
K©^-^i©fif_gPsjiI£^1-- 0 0 5 (B) T?f4 s ^ 
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S^fiV^^Sjg^tbfctr-^^sKy b 5 2tttL 
VK5 Z^cWo i. 5 t^SS^T*;^ t*-ix* - 7 b 

©f Lgf©^ y ty/'f 7>"F5 3 tlftoTl^i 

V\ fc*3, f-iXl ? K?)t»0^7», i£J>"f Lt> 

f-^T-f 7 > K i fift & * v i. 5 £-f S&5ff±4 < , Sc 
7^7y]*5 4iltf)4^J;51it2CitfIlfS) 
[0 0 5 4] .70 

^©iHriS/F&i^-e, i^-if-ft©^ v?©g|5:0t1f7* 
TV 7>K5 3 i&aiaft^J; 5 t1-5©^J; 

©ffitMS®* 5 *?' l^ixSCf, u-1f-#;©£ffi!Iiig 
&tff-7*T'f 9 > F&tFT - -Y y > F« £ b I'ialt 

[0 0 5 5] 

F L < © ^ y * tfi45©*BS<*wt 
tg I' ¥ * * k. <b 3a 3 © & K <* r i # -e # 5 o 

[0 0 5 6] 

w^hffl'f -k«J i: i f±&1* L <t> Sit ft o 

W4< 0R14\ t*-A7:tfy h©*'L-tt J0 

i, jfeaE*l«!ltwra»^fiEStL5fiiift 9 A^4 5° ±3 
5° ifcSJ;5fcU ±!)I4L<»45° ift5i5 
iaTfcii\ tr-A***/ bffl^ttt, ^s-fs* 

4 5° ±35° I*L<li4 5° mj; "9 

iEl MElC ft 5 <fc 5 £ £S-f 5 C. i T\ A:fii-<:hiK b tf 
b©^tti^Sii:tft3 J; 5!'tStfcS 

t°— FT'fc*U£\ ^Si-S^lnlfc t*-i7,*-7 brotf<0 
[0 0 5 7] 

iSfei-, •^^T-l'7> , FXU t T^7VF©Jg^i:, u~ If 
-Ttffl^S^iroM^i-ov^-CISiPJTS., 0 6 (A) 
C HI (B) (^Lfcif7*Ti'7>Fl 2©±H@&r 
^-fo WW^^H (LCi) 1 2«rts|5!c > m. 
ifT^^^H'i^SMl 61'St„ 14i4f-A7. 50 
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■tfvvxh'o. El 6 (a) -m, v— if- flgMttro^J 

[0 0 5 8] 

S6 (A) o^/j^atrBlWffilir^i-t'-A^* 0 ^ h 
14«ty7^7VK (LCtti) l 2tr}£~3V-o^< 0 
ft*3t--A7*°-.y b©&Sttffl«M£j£*-t3 - i t?^ 

[0 0 5 9] 

ZLX, fcf— A^/fty hi*-y-y°T 4 7 V K (LCltl) 1 
2fc^L,fci#, tf-AX/Xy M 4 fcU-7*7"-f 7 > F 

(Lci) i2ei^-c^-T5o £o-c, c©^®® 

2 0A>bif7*T-Y7>F^S'fl:^tt, 16 (C) In** 

1 7 t S ^fcfiSSH 4r i tiltffc ft , (1 
1 0) B©I2pS]^ s ^*5o 
[0 0 6 0] 

4*3T^ 7 > F£T F T©S'ttji t Ltfll^^ W 
[0 0 6 1 ] 

**3tf-A7^y M 4 -y-7'7-1' 7 y F 1 2 

^4tSotl^<it^< > 7X7^*1 6 

Wo J: p u — f-Kii$*5riT% u-— !f-3fc 
oiM^iiti^i ^JSsSrffi^* iLtii ^ {SSI" 5 
co^|S#\ (l 1 0) EroKfRi^&J^ffifcS^as-e 

[0 0 6 2] 

16 (D) }C, 16 (C) ©A- A' tfettSUfffll! 
S5T\ SS*l6lBiWTDW#WBW*"e*»btl5„ 

lt, ^7'r-f 7^ Fir.*; tt 5 u-if— 3fe©tr-A^ 

U^L^lCB^y 7 b 1 7 fcf-7*T-f 7>-Fl 2 ill 
gf^LT^5©r% V-Hf-ytllf-T'T-f 7>-Kl 2}r*3 
(t5t'-A7*"7 b©fi$f6^l^l-*3!t5liii^WBw' t 

W B w' <W B w^?ifc1~ 0 iot, xPyKo 
[0 0 6 3 ] 

if^T-f 7>F^fr^v-if-3fcT!fJtLJ; 5 b-f 5 
t , [e]JFftr%i;lcAtL*^i:WBW>Ws Sr«fc*l4*^ 
v^s, Hff^^Itl-AnStWBw' >w s l:ifctli 
T-f 7 V Ffd'(t*^Sftfg[5gV'--y ! -3 , c-C s 
HSMLJ;5 t-TSi:, ISlJJfSr#Jtl-AtL^v^i:WBW> 
Wi Sri«fc*«Al^Sx @fFf*%JtfcAtiSiw B w' 
>W i SrSSfc*«Sl/\ ^*5, W S I4^ f-yT-lyyV 
12©, f— A^^7 VD&WbJjfafctt LTSC^^tir] 
t*3it5ft5:©ftS"Cfo U , Wi te.74y^Y\ 6©, 
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ftfi©fi£"T?*>5o 

[0 0 6 4] 

TFTOigttli LXfS^&TJ 7 > KfflW 

LTit. 0 7 (A) -Ciis f-^T-f7>-K3 0©l*lgB 

t'«»-e^ LfcgR# 3 1 #\ T-f 9 > Kt ft 

S-TSo T-f 7 is Y 3 1 &?'r*/i>M&.m®tf 1 oiStf 

3 2 £#etr <fc 5 V - * fc l± K W 
i|!:i5^f«3 3, 3 4#Itt^t^5„ 3 5 

3 0 &*Nlfl;£*5 it, u-if-5tro*S^lR]li^Bi 
(c^-r± 5 f-^^;v^j*ffi«3 2©=^ y T^Sj 

^F35ii ,S-eai-5ig^iJr^3 6 izte^xwrntsti 

(1 1 0) Boei^s*5*iSs«>sr tisr-#5„ 

[0 0 6 5] 

*fc, 0 7 (b) -e«\ ^-Y^jFMS^3ot§:tlt> 

jXTV5Stt«*^U-Cd3!9, 5M'-tvl^j5£fpJ$4 0* 
KiriJ^ffitiSWU 1, 4 2aiRttt>ti-cv>5„ * 
fc, f-^;i^$«4 3 SrSttf «t 5 K^iM*ft®4 

5SrtJEtrJ:5fcJF*E4fe^ljc4 4, 4 6 asKtf b;h/Cio 

^*/H^j£1I*§E4 0, 4 3, 4 5 ©*^r P TtmWi-f 5 
^fttWrtftS ± 5fc-t3. 

[0 0 6 6] 

0 8 (A) SrJB^T, T7tV7*-7 V ]) ^-io 
fcSffi5 0 0 i^lt-5V— !f-3t©*S*T&l!-o^Tlft 

m-f&o ms (a) t'tt, sin 5 0 1 ^m*^ mm 5 
0 2m3^mmmm^, sfcss 0 3^^s»»iiH]sg© 

[0 0 6 7] 

0 8 (A) T*(±, SS5 0 0KMLT, 1EI©^U- if 

^©^©^inifc.^SiL-c&tK ^©^EPSii^-iF-- 

bO^Iiiit, K£5 0 0£^Si£-£-tfc&^U 
^rjSV^TV^T fc^V^o IH 8 (B) tt, SiffsK^jS^ft 
631^-5 0 1 (C*5it5 > 5 0 7<Dtt^:ll-e 

fo5 0 !f-*#JiJttS;fcfc«*fc1J-:/T-f 7^ K5 

0 6^wr^ hSft-c^a. 

[0 0 6 8] 

08tJot^T, tf— V©^7 D"7* 
T -Y 7 > — = LT# btl5 T 4 7 ^ K 5 0 

8 , <t <0 L < iif-y'T-f 7 V K 5 0 6 b fiftS r t 
©ftl^J: b—f-^Srflaitl-Sr t^a*u^„ 
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* UT*|g5J-e[±, f-7'T-f 7 V Y<D^?X? (D^f — ls 
[0 0 6 9] 

ftia, if-A7./if 5/ hcgtt, t^r'f^yKifciir 

TFTte, ft^l , i#icf<, ±ot7^7>Kfflt 
-f^tBSSSBfCjt^T^tt/^lBltfcSo IS9t, 2ii 
9©D--l'X©t7 , 7-f7yKt> 7 h©*I&r^x.t" 

i<? u-if-ft^st-^^i-o^T^-to 119 (a) 

7)Sgi/^§i§-£, HI 9 (B) bmt.%%fa\z& 

its-y-yr^ 7>KfiSA5ftv>#-a-©, if-jt©* 

aE-fSSP^i:, f-7"T^7>Ki©FJ#Sr^-r„ 
[0 0 7 0] 

H9 (A) !;l3l)5t-A^#? h©iH£W B wi, II 
9 (B) £*3tt5lf— J***? h©BSrWBW2 
Wbwi <W B W2 i&£= Mm, tr— h 

[0 0 7 1 ] 

^SicflSlti-S©-Ci±^< , •f^T-1'7 V K©SB^Sr* 

B£Hs*rf s©-e(4^e < , f-y'r^f 7 y K^Sel^-ct 
mM^mo®m&r%V)&~bfrx%z> 

30 [0 0 7 2] 

Si:-o^x, mi o%m^xmm-rz>o lomw -f 
-%mmm.xhz> a 01 o-e{±4o©u-if-?sfisa 

[0 0 7 3] 

v— y-'-lgHgM mitt, f7-l02 Srfflf 
r-t©aft*-fe^ffi:-oj:5tL-Ctav'>„ f-7-10 

[0 0 7 4] 

0 A\i%^xh , o, u—f-$mmw.io\fr 

#5„ $ibic, 01 o©u— if-HPJtga-ett, 7t#^ 
io4iaot, ttScou— r-^s^gi 0 1 a^ttj 

^StLfcV— if— 7t©fc'— A^*7 h^rSV^}-— tU^fi 
50 te-&t>it%~bX\ ^-fife-TSi tiS-et5o 
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[0 0 7 5] 

ftfc , U- if- ft ©iffi=iriR] SrSMltlH T*^t5A 

osm io3*, %mm^hz>mm \o&t v-v 
-mmmmi o i t«w©^^it-ct^i\ 

AO^flis©ft:b<9 fc, rr^xo- (jt»iaS7 
-ivi-^) *t£(tT, u-if-ft©^/^-^ 

[0 0 7 6] 

0 l i©ffi©ftE£i;i, v— f-3gjSSlffi l 0 1 ^feffi* 

^s^om^mt^^^^ ^-*-i i ocfcv^s 

5 CLttfii\ r ©*§-£-, u-lf-ft©^.* 
^-ffigctt***! 5 4 5 u— ff-?§iillS l l 

[0 0 7 7 ] 

-£-J3)c£ftfct"-A7*°-.y Mi, ^ 5 y H O 5 ^Lt 
»l«lffc5lfil 0 6 C!§at£;fi3. * JJ s> M 0 
514, v-lf-ft^il^t^Wf^'fe^, ^il'ou 

[0 0 7 8] 

3£ttl 0 tf-ft©&ISl 0 6fC*3 

145 if- b©^:Kfi, u—if-wast ±oT 
[0 0 7 9] 

ISi o eii^f-i'i o 7±tiSS*ixT^5 tl 11 1 

0 -Ci4, ftgfHtSP^JS: 1 0 8, 1 0 9^, ft^aftf-fc 

! -f % if- * # y b ©ss i um-r 5 ¥® ic m a u x *s 

i? , Xf- ^ 1 0 7 CD-Sg^s, {ififfjij^^ 10 8, 1 
0 9 YC ioTiijffllStl-CV^o 
[0 0 8 0] 

Bio -m, -fasfiffli^ 108 ffixjjfa^ni-t z> 

-i> 1 0 7 ©ft8©WiP£lToT:£ t) , ffilffl&^&t. 1 
0 9 [lYi-lnlfcfcltS^-r-v 5 ! 0 7 (D$Lmffl'A%n 
5o 

[0 0 8 1 ] 

sfciio© v-if-fitt^Bi4, tp&mw&mmwR 

tf^y ^©fEtt^g^Stfefixfe^v-t^-^-i l 
0 tSr^TLTi/^o nvtfa— 1 0!4, u— if— 
ISfi^jtl 0 1 ©3Sjf *fij#PU ftfc^ow-if-ft© 
tr— A 7s jK s» h 7 $ <d;< 9 — >itf & liffiotSftfe 
H5fJW*» 5 4 5 {irlSiJ^#S 1 0 8, 1 0 9* 

[0 0 8 2] 

£ bi'#IPJ-?f4, ^yfa-^-l 1 0(c4oT, & 
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7>J y M 0 5©i|I*fi!!M4PL, -^7^ ©^-Vlf 
[0 0 8 3] 

#a«rflfjtTl'>Tt>&v\, u— U-*-ftf±}tlR]tt*5 

{dUTfcS;^. ^>^-i4, KMft^Ml^SttW* 

©&KC4 Jl-LTfcav. 0 7icg 

te^ftfrrsfc*©^ (Sffiina^g;) *SW5 4 5 

[0 0 8 4 ] 

4*3, -7-*-trw-if--ejfM-t-5^, -v-ifc-ffl 
©w- 1f-3g«i£S£t2ltS4 5k:L.-C'i>&t\, r©^ 
^-A-ffl©i/-if-3§ilj£S©3SiI£, ^ifa 
-5?-i l 0tisv''-c$iJS!ToJ;5tL-C'bS:^ 0 $ b 

ft-f 5 fc & © ft *m £ SiJiilS It 5 „ fc*^ - * - 

-TSI^tffl^SV-if-^ ^Wtf±YAGU-if 
— , CO 2 ^— f 1 — ^^ 5 ^!f fett-S^, M^d©ftjl©^ 

[0 0 8 5] 

7113*1-^, *g-tiorj4*-&Ktt5J;5t::LT 
[0 0 8 6] 

/£*5, v— * — Srf^tt-f id, CCD*^7ll3t±o 
-Cif7'r-f 7 V K©/^^->-*ISItb, {ia-a-fe-frgrtT 
5 J:5tLTtftv\ r©Jf-a~, nyfa-^-i io 
tAA^Hfcv^^ t J; 5if ^T-Y 7 v K©^°c?->"lf 
CCD*> 7 1 1 3 fc&v-CJDUfcStifcjSBR©* 

©&glf$s*ffia-rs r fcas-ets, r©s^-7-/a- 

[0 0 8 7] 

#o -if-9attgtt©<Sj5g|co^-r^Lfc^, u-if— 

mmmisxh-oxhx^'o m 1 1 if-5gs^B 

AS l iJ©, w-if-f§MgS©fitj5Jc£^-t 0 0 1 l C*5 
l^T, 2 0 1 (± U- if-?gSgfi, 2 0 2af7-t'ffl 
5. *fc2 15 (i^^^^-^^ilj^gft, 2 0 3 iiA 
2 0 4 fifths, 2 0 5 (47 0 j/ b , 2 13 
liCCDA^7tfe5„ K1S2 0 6 (47.7—^2 0 7± 
CitL, 7x-i>2 0 7©{ie(4X*-t*]&fifftU^S 
2 0 8, Y^Inlfittfl5lJ»#g2 0 9(C4oTiJ«l$iX-C 

50 ^-2l0l:J;ot, w-if-.^^e^^l-S^g 
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© mftftMffl $ z%x & <o , e i o t g * 5 © tt 
«lg-g#iot*fc5r;iffe5. tfc^2 0 4ri 
ilOffl^tM^ loou— D=-3t**3ti-5tS 

[0 0 8 8] 

ftC ©¥*ftSm©^®iif)£© 7 n -fco^T 
[0 0 8 9] 

131 2C 4l7c-^7n"ft-ff^t. 4-fC 

1 oSfciiStfe-^tf J; 5 i£V7T<< y > K©^* :? £13: 
fH"5„ r©i£, lo©t77^7>Ktftix57 
-f 7 > Ktt, rfeTfM'^WFM^S©^ y TtimWi-f 

[0 0 9 0] 

* fc, r © t # ■•fT'TV y v K t 

WJ;?lc, 1f7*T^7^K©^*?£BS:f|--t5.fc5k: 

[0 0 9 1 ] 

1-5 AMR (^-Mf«0 *r, u- if-BSIt^S^W-t- 
53 vf ^— icATJ-fS, a^bTa— -cti, A 

LTIlS^fttfctt 5, #1J-7*X-|' 5 V Kfflffi 
Ws^flUtS, *LT, §t77'f7yK©IWs?: 

[0 0 9 2] 50 

■tLT, * y 7 h©iiiW B w^t. tl:, -7-#-©fi£g 

[0 0 9 3] 

-7ir N ftMlrSS±ML, -y-^T-i-^^K©^ 

if-HgMgg©^T— vHOKgl-Sc ' 
[00 94] 

fc/jSoTV-1f-jte£BfJtU f-7'T-f 7> KtJafco 40 
xm&\kt% a 

[0 0 9 5] 

v) ta&mmtb tjifct/r-f y > 

sut f T©jitttioTSfe5i^ ftawttty- F- 
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[0 0 9 6] 

[0097] 

1 2©J§-g-i:l^«t, CADfcJS^T^ftSg©^- 

7"T-f 7 > K©-^^ * £RtH-5. 
[0 0 9 8] 

^Lt, |SH-*tifcf-7*T-l'7>'K©^^^0^{cBI 
+6** (/^->tf^) Sr. f-tf-HMtStfcWtfT 
5=i yfn- * — tA73i-5o 3/t 3 - £ — A 

7j$tLfc-y-7*ri'7^K©^^->-if^(cs<5# N 76s 

W S 4'#tB1-2> 0 *LT, #f-yr-Y7>K©tlWs£ 
tiiw j£$;£ftC#LTiitI^fttfc(75*y 5/ F© 

[0 0 9 9] 

> KSrJ&frtS,, t LTtT'7-f 7 ^ FWMSftfcK 
fit, w— if-flUtS*©^y-5?fcRH-6. 
[0 10 0] 

^LT, ^-r-^(ci£g$nfcSS±©f-7*T-Y 7/ K 
©^■^-Hf^Sr, CCD*j( 7l-i tUfttbU =>yt° 
j. — ^(ctffgt L"CA7Ji"5 0 3yt°a-?-t1JCA 
DC J;oTigf+^^fciJ-7'T-Y 7 V KO^iJ'-Vffifa 

Siit^X^ i©teg^-fc*£fT7o 
[0101] 

4fcM^ y s/ h©*SW B wt, CCD*^ 7(-J:5-y-7* 
T-Y7V K©{4g'Wf&fc£ti:fc, w— f-JtCjfelBB 
S&Sr«:^-r5„ 
[0 10 2] 

MMU f-y'T4 yy^^Uib^X^gift^o 
[0 10 3] 

&&&&& * f>tLfc^7*T 7 K Sr^ ^ > ? u 
TJy>y%mf£-fZ>, HXT, 7^7>M^TFTl; 

TFTfflitt±oti4i,^, i-tmmat^f- hmm 

Wk*$,mU 7^f7yFCT»iIi4-iit5. *L 
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[0 10 4] 
[0 10 5] 

lotfciimS'&ti'i; btt-fT-i y yvn-v^V&WL 

[0 10 6] 

7 , T^7^K©itIWstrfcit, 2-o©#^*-|r]^ 
[0 10 7] 

fc^.y y b©it>lW B W*t -7-#-©ffig£ffiP 
iLt, u~U ! -3t©^aElSSgSr^*?>„ 
[0 10 8] 

[0 10 9] 

^Utv-*-^l$iaT, 5£&?>;ixfc2 0(D;iSiS: 
S§©5*>, Bi ©££&&!- Uteris l <DU—f~ 

[0 110] 

i lilfflW' if— 3t©^S^|6]i: 2IUS© w */ 
-^©^^rrS]©^*ii, ^fc^*y^(-lE«L,-rfc^ 

[0111] 

*UT, *fi*iR]Sr^^, ^2©^SSK!-Lfc^o 
T, |2©u-f-«:f,HU f-?T-( y S R&fflo 

[0112] 
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t>^SSili»J@SStt3(t5/lHfi*[S] t £Hft kit. AO 

iF-3t£BP.M-f AO'XPSI^Jl^TllSsBS. 
W^acJ6K»IllKt feSfflJ^t^vT i--f-^i ! M 

MM £ fits: V ^ i 5 fci-S r t # S„ * LT r ©i§ 
[0113] 

X-f y-y V^m-fZ* TA yy Kfl'bTFTtr 
^M1"5Xm»^Tfc^5o T FTfflAftSiliMlgB 

fr^aftffi*(c:«i- 5 <fc 5 \mW\tmM 

[0 114] 

Jfctfe*f*©fc*fcU Hi 5 fc$jfc©¥-*ftga©£K# 
Sffl7P-^it, 111 5 t^i" ± 5 CADiriS 

7-Y7>-KeMt5. tU^7>K?:fflV l tT 
[0115] 

r©J;5t*H^-en, Hi 5t*ti9ftffi*of^ 

[0 116] 
50 [0117] 
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0 6 5 2-5§-<&$ft, #1¥8- 7 8 3 2 9 4§-£#-t"II^ £ 
[0 118] 

^f B S¥*M&^IttN i £ffl^Tlg H 1,ft;£ - 
t5Il (N i SPC) ^A/T*^5o Mitftl¥7 
- 1 3 0 6 5 2-§-&#^p^^$^rv^S«4rfflV^lJ 

/i^8ffi&#*K¥*fl£Kfc&*i bt =• 7 trfls6*m * 
M&v. 5 0 0°c, imffl<M$tfc%JMe>&. 5 0 0- 

6 5 0°CT4~1 2mm, $lx(4'5 5 Ot, 8mffi<Ot& 

tmim^&it-rz, ft, mmm^mm^mn. =■ 

y>Tfr (Ni) ©.^Wifc, >f)\>-* (Ge) , ifc 

(Fe) , ^7i?l)J> (Pd) , 7.X (Sn) , fft (P 

b) , a/VVh (Co) v 6t (Pt) , « (Cu) , 

& (Au) , t Vofc5c**ffl^"Cfc^i/\ 
[0 119] 

* LT, v-if-MMt J; !), Ni SPCtiOM 20 

y^liSlT'i 0- 1 3 5 4 6 8^<£$R;£:fcti#BWi 
0-1 3 5 4 6 9#^fli*»!:|a%StLfcSflf*fflV5r 

[0 12 0] 

©-asty >%wtiuL, mm^mm.^-c5 5 o~s 0 0 30 

T), 5~2 4B#Wk $l;t!i6 0 0°C, 12ffl«ttl 
^tV* y v^lM h i L,T«#, ^SbI^^II* I- 

lX10 17 atoms/cm 3 BTff 4 L 
< (i 1 X 1 0 1 6 atoms /cm 3 IS£St*l 

[0121] 40 

*-[fi]tMLT4 5° tffiofcij-g-©, 7, y 7 h 2: tf-A 
7#7 ^©^PJ^fco^TtftW-f 3 0 1 3 0 \±<&& 
%k<D\£— M.X#-y hX°h<0 , 1 0 5i4* y y hT-feSo 
XjyHO 5ttt"A^*"y h 1 3 0 tlftotV^ 
v\ ^fflli^fc^fa^fc!?, b 1 3 0©4» 

^ttt»PfB©^Jg 9 ^4 5° K&fc;h/tl^5a 
[0 12 2] 

016 (B) !4* y 7 Y 1 0 5 t J;oT— HT5ASiSic^ 

ft, 4>I^D4< 4ofctf-AX^s/ H31 ©HB^^L 50 
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[0123] 

r ro J; 5 t#fg$-ett, ^mm%^m^ u-^-K&fe 

[0 12 4] 

[SMI] 

[0125] 

(**0>J 1 ) 

[0126] 

Hi 7K#HJ£W©3te^«rH^ _ *'£. Si 7 (A) t 
^-J-^Stt, 2o©i/!)yK!)*;v^4 0 1 ) 4 

-if-^ttts 2offlv'P>K!Ji^l'^401 1 4 0 

2 niot^e-Ax*'; hrojg^s^stL, xy 

<y h 4 0 4 ?rIotfilft4 0 3 icJ$tt£tl5o ^ 

*3, Wife4 o 3 1 i Dia^v-y yKP*;n^yX4 

0 2tt, ->y V Ky *;H/>X4 0 1 I^Jt^-C, i<OM 

±!3^:t<x S*L<i45~3 0° Eftoffl^gtL 
[0127] 

111 7 (B) l^-r^mtt, 5 7-4 0 5 t, 

bAStLfci^- if-jtl4, $7-4 0 5t^oV^T5:M^ 
fi, ¥fi*iJ wX4 0 6 (cio^r^rcDt'-A^^y b 
©ff^^Jg^ti, xy->h4 0 8 Wot»ll4 

SS--©AM^Jt^0° ±9*t a*L<i45~3 
0° tfto©#IiLP„ 
[0 12 8] 

117 (C) iC^-f^Stt, 57-410, 411 
t N V^X4 12, 4 13, 4 14t^f LT^5 0 -t 
LT, ^EP«*-(Rl^bA*f LfcU— y-'-3fc(4, $7"4 
10, 4 1 1 JC&V^-CKttSfl, ^4 1 2, 4 1 
3,4 1 4(Cjo^r-tOfc*— Y<DMWiftl8M& 
* y 7 b 4 1 6 ^lotSiI#)4 1 5 fCjfJtStL 
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gSL<tt5-3 0° tfio©^itW\ 
[0 12 9] 

1117 (D) 14. ^ji<?il2t^Lfct'-i>.^*°y Mr 4 

SLt^S. Hi 7 (D) id^fft^tt* 6o©->!) 
yK?*/H'i'X4 1 7-4 2 2^tLT^?>„ ^cl?© 
M^f.AWLfc4o©i/- f—ytti., 4o©->!l > K 
!)*;Vl/yX4 19-4 2 2 ©^rtl^fti-AMI" S„ * 

Lt->y y Ky A;n^yX4 1 9 , 421 scfti^-cj&jfg 
r, * 9 y m 2 4 *^xmmM± 2 3 t'Mltsti 

■So -^-VP yFPA/H'VX4 2 0, 4 2 2tfcl^t 

sunfc2-o©u- if-ftte, ->y V 

4 1 8 iC&l^TffT^rotr— y h©^t^J&^£ 
tir. Z!lyh424 Srao-t»»--a«!4 2 3 i'l$J*£ 

ftSo 

[0 13 0] 

fit, ZWc-gfllt&S ' i 1 o©t*-A^ 

*y i-£r7f?J&LT^So 
[0131] 

riasnjui-cfcaas, »s#i4 2 3 wits^v-y > 
Ky#;n-yX4 i7,4i 8««£sgp§i3\ ->-y >K 

!JA;H/yX4 l 9-4 2 2 ©«,£BjP§ j; 9 Vh&<1~ 

' s„ #j;tii, ?»at)4 2 3 taffi^ v-y y Ky 

uyX4 17, 4 18 ©S.&SEBf £r 2 0 mm t L, •> y 
> K y 1 9-4 2 2 ©iL&S§fflt& 150m 

mt-fSo -^LTv-y y Ky *;n/yX4 1 7, 418 
d^M^a#>4 0 o^©y-if-)te©Ait8ti, 

f?i|-e{* 2 5° tL, ->y VKyAM'^4 1 9~4 2 
2^t)'>!)yKW^V>X4 17, 4 18^fflU-f 

-*©AW^sr 1 o° t-rii-vi^^^^^tm-r 

So M9ft£rl5S£\ 4fc*)-&$JW£fT&5fcfc 
H, y-lf~-3fc©M£^©A£t<%,K£0 o ±>9A;^<, 
MS L< (45-3 0° fc«-o©^M£bl\, 
[0 13 2] 

017 (D) T?»±, 4oOt'-A^*'7 M;^t5M 

4o©->!) -y VV tiff v > S 2oo->!)>F 
y */H/yXt4tLT^5„ Mt5^-^^*'y F- 
©mfiiixicPi/EStvf, Mt5t-A^*'-y f©$[ 
tt2J^±8«T-efcfL(fav\ n (n = 2, 4, 6. 

8 ) co t- a* *° y h &-a-j£-rs j§-a% n co u— y-*-?s 
s^st^H^MJS-ra n © -> y > k y 

SnCDv-y >-Ky *^y>-^*(-MtSi"Sn/2©v- 
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D y KU ^^I'^Xi LTV^o n (n = 3, 5, 
7) <o\?-A.X78y bSr-a-fig-taS-a. nWU— y 2 — ?g 

Siggt^n-ettmi-Snw-yy vku 

in«->yyKyA;vw>X|cM)St5 (n+l) 
/2©->y y Ky *;H/yXi:^fLtl^ s 
[0 13 3] 

p£co u— y-*- % *I©K*MM^ SP-Mi" S © S 
if L< , ^cDii-a-^ y y h5rSKcDK*Hiltt>^!tS^H 

^fcSo *fc. ssniSiitt^^L-r^sct^^^-e 

So 

[0134] 

< &S J; 5 Cffioi 5 C-TSCD^M^ Lt/\, 
[0 13 5] 

^l->5:v— If-JfewBS'J+SrHa-fSfcfeJ-tt^ H8 

(l*ia*^tfffi©v^T^ 5 -^%AltiBi^tt1-S 
SBffiu— ?-3te©A*tfiS 8 (4, A3fffifc-&*ft3«l3E 

Ma t fcttftfiKftjacDft $ asw, fita^MBi-iSE £ 
ft, ^o„ May— t>*-3fctMbra3ttt*#i-5*S 

CDJ¥S* s d-efoStt, 9Sar c tan (W/2d) 

Sr»Sfc-r©* s a*U\ rcDtitltt-a-jSmJCDfB^CDy- 
iF-ft^o^Tj&fl&OiftSasfcS. 4*5, y— y-'-jt 
©fiBM*, fufEAMB±fc*^<t§(4, f^W^AM 
ffit£!ttl£L7c:t>©©A*f£*£0 t-TSo CCDAlt^^ 
30 9T-u-lf~)fe^AM£taU4\ S«cD^BT'©ix»)fe 

^—f-ytcomM^y 5 r £ as-ct So K±»K3fta, 

^1. Stuff ©fc©^#< , ^©ftfit&r^lttAlxS t 

5o L^LJi^b. tf-A^sK?; h©fi¥-*lR)©i«S© 

ttS„ 
40 [0136] 

*fc*3sw tcffl v -> t>fts y-*-p,itgtt^f -r s 

[0137] 

**»jr-(±, its© u— f~m^m^m^tc^K 
^^x, u—f-ytmiri<om t Px\ Aoast±oi^ 
— if-jtcDtr-A^jKy ^©^'I&'^s:1-s0'!l^co^^rl^ 

[0 13 8] 
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£ £>fc#g|J£#J-m, AOgEfiS^ll^Ts itm©^- 
if-3&iiilg© 5 fta»A»f>m;*j£*u3 u-if- 

* ©s> !»j £ l s fea w k $ f %&wmto \m. 

^•|S]t*3^-c s tr— a**"? fcDs.^^— ^g©^6;l/-> 
o&mmc i. 5 !f-ft©itt i £-ttS£^;S s 
[0 13 9] 

El 18 (A) fc % u-if-ft£i@Ml-r3#-a-©, ¥ 
SMI©^ #-=y^ov?^ ©ff^ i: , t*— A * *° -> 
1- ©itfcDM#*-0!l t LT 7P-r„ 5 6 0 B^IMI©^ 

— ^^$H5„ 
[0 14 0] 

56 1i 5 6 2lt V— if-ft^KM^jxfcgfl^^L 
t^5„ *j35 6 1 i 5 6 2ll 4-oCU— if— f§3fH 

5 6 2f45 6 1 ±5 tif-A^*-; h£>(6;JSSfe< &3 <fc 
[0141] 

T©^— +H— igjgiggwtilA&ihfc'f tt'-A^*°-y b 
©BSrSStSEASrias-et^ u— !f-3Slg=g»©ffl 

[0 14 2] 

±fS«j*t J; *9 , v-if-ftwtWrofIfc^x-5 - t ifi 
tt5©t, v-if-ftOijWw^v^ 

^icfco r# e> n-s t a& s © £K c - 1 as-c § 

So SfcWg&I^S^-if-ft&ISJtl-S rtT-I 
[0143] 

if-ft£rig9 , ff^©^(-©^-^— f-ftSrMJttS 
^iJico^rlftPJl-t-So **5*^»!lTiiAO^iJll§*jl 
i^T if— ft£ if— ftO^tr^M-f 5 - i~C\ 
SJIWlcu-^ft^o-O^;^ ^Ktt^tU-PS^ 
Sft-fs k-if-ft&MT'taxJiifroi: 5 fe^JHrJl 

[0 14 4] 

5 0 Jbt«wjt*«, ^s-rs-^ta^^i-^- 
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if-ft#!f #t JWipCAO ^BSSI Jl V k— if - 

h 9 . ftiJ^o u-if-fttc i. o r gO?*fc{iifHi Lft 

[0145] 

1118 (B) 

ttfc. u—f-%imM^^n^<om^-mt lx 

^"To 5 7 0 li^MH^R©' - '* — ~ s s{f<D-**#(OW#i 

10 %*L-C33»), v-if-ftfSMfciSfelift;©^ ii^ 
^^!:|ot -f^Mf:^ * - - > ^ $ 3x 5 „ 
[0146] 

5 7 1S, U~ if-ft#!fJ^:ftfc^£*LT^5o 

fifeST-ll * tLT ^ 3 £l$£H± ao ^fitl-e if-3te«;fj 
|pl Sr^ Si" S r. t X\ feSW i^-if P> JxT i/ ^ 5 

i/ v - if -ft * MM L * v ^ i \ HM £ v > T 

20 r fc fc* x. & ti 5 - 'J % a b \mm-f srt 

[0 14 7] 

S«rfflv\ B3Hf5, ft-§-»tbllS&RtJ53feSWljIllS& 
1 1 E-cSojffiRWt v-if-ft£J$£l"t- Si^Co^t 

[0 14 8] 

Sfii9 (A) t^i"J;5ts ffl-tSPSjIUSS 3 0 2 
^ S^W^Sli 3 0 1 ^fPO^lRjiC^SLTW-if-ft 
fcHHSt-ta. rcit, u-if-ftttSffi^-ffiClfM-r 
5 < , ^S^IgiblSK 3 0 3 1 — if— 3t^HR 

MStLTi^J; 5 AorW^I^tu-f-*©* 
[Sl^ItS^K*, ^fttu-ifft^JiSo 
[0 14 9] 

Hi 9 (B) fc^-f £ 5 ^fiHIIii!jlHliK3 0 
3 ic, ^©^t^Lr u— f-ft^BSMi-5„ r 
wit, {t^-SHlilHlSS 3 0 2^H*SB3 0 ltciiv 
-if-ft§rjl«L/j;v\ 
40 [0150] 

i!icC AO^P#Srfflv\ B*«5, «^-|SiiBj[ElS&Rt>' 
^SS.llHfj0SSt 1 lEl-^oSiRtefc: w-if-ftarflSMi- 

[0151] 

Sf@19 (C) tit±5C, *SSiE»lHlSS3 0 3 
JLWiBiSigB 3 0 1 ^PP©*iPi(c^SLr v-if-ft 
SrfflWi-So k— f-m±WK£ffi\m%rf 
Z<DX\$t£ < s <f^-«S!i08& 3 0 21; u~ if-ft^Bl 
«-$n*^J;5fcs AO^iSS^ffl^r u-if-ftco* 

50 fa*^-rzzkx\ ^mwicu- ifft^rig5 0 
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[0 15 2] 

Set, a 19 (d) t^-rj^t, fs-^ftiraiiiasg 3 o 

©its *S^,fEfj0SS 3 0 3 S|5 301HI11/ 

[0 15 3] 

ir^^MIi©i/-fT ■? ht-g-fritT, m&Zklcu 

ClsJSgt 2 lav— !f-3tASfig4tStLS©4rjffi»t5il 
•e§5©Tf, 2HIg©l/- if— %<D*-y i?<DUftt 

a*j*si^4<*5 ! , 

[0 15 4] 

AOSf§^*^l\ ilfifgR, {f-5§-«UP»llElBg.K.l£ 
[0 15 5] 

*t n 2 o t^-rj; o t, ^■'^-'V'Oflr-§-i»sKS!iia*S3 

8 2^ilHSI5 3 8 It, ^©JfrlRlfcjfeS Ltl/-f 
ffltll* < , ^aMiESllHliES 3 8 3C U—f-ft 

asjSUJtSftfcv^ 5 t, AOtM^ifi^t u-if-ft 

[0 15 6] 

i«fct, #/^v©j£SIE»!@SS3 8 3 t, fcfp©:£r6]t 

@sg3 8 2miwmus 8 1 f-jt^fiawL/i 

1/\ fc*5 3 8 5(l£fi3 8 6C^^7'f/7/('>'T*ft 
5 0 

[0 15 7] 

^xjmh, jum 1 1 m^^x^m-tz, z t &»s 

[0158] 

mmm s ) 

[0 15 9] 

112 It, fO^^ffi^lBltioCtS^^ 
[0 16 0] 

-g-fiScM©^ htteVT, t°— ^|t©l/e 2 

W±©^^^=?'-tig^^fcL-C^/S+'^«i*'|ti]©EEgl 50 
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^©f-^fiit, /^H£©¥i$tftM1-5fe°--^iE© 
fllti^^Yi-rSo ->5 a l/-y3yf*teXiYO 
0 3 8t7Fi- o ft*03 8m YSrW^T? 

3ELfc„ 
[0161] 

03 stfc^T, a^u^-gYJi&T©**^ ©Kf£« 
[0 16 2] 

[Si] 

Y=60-293X+340X 2 (Xtt2o»S»>t) 
[0163] 

=£ l fflx-tf:**^-^ 5 Lfc^ 

}#-g\ X^O. 5 8 4ifc5 < fc3fc-t-;h,fc£ftV'>4:V'>5- 

-A7;Ky h ©*£#$§< &3©"C, '^)V—-fv htco 
y< 7 y x "C? X SrftSi- 5 t a V \ 
[0 16 4] 

Y©tf^Hto^TtM-f 3 0 I3 9t> t*- 

Axiy Yimmm^\^x\^^<r> s ^tM-xn 

(W) ©3M&£ij*-tV ^i»-C^-fS«J±, SSf^ilftfttt 

^tfsfcfct^g^m^^^^'-oisia-cfe^, 3. 

5~6W©gII*II;-&)|Lfcl'-f-*fflfflA^l/ :J r 
[0 16 5] 

^^i-df--^Y^fz^:C^5 0 J: o Tin 3 9©Sg1±, 
i^;Vdf-||y £5+26. 3 % t & <0 , iEISltx^t 

/v=¥-^y dsjrt £ o x i, ^Hiia»*^H H B tt^# e>^x 5 r 

[0166] 

©tBHtt, t'^S -e^SiUtt fl* it* i fiJISr-f 5 Mc <fc 
oTtfc ( 9 , 4fctti*^-%/i/=¥-©^*-fo t*-A^*V 

A^^ttSr^Sfcfet^S^a^^-^^^-©^^ 
SrSfi/g*, ffl^S u-if-©tti7j^yv=¥-©^*i» 

[0 16 7] 

#HJM!i, i *fc(±2 tffi^^ii-r^Jt-rs 
[0 16 8] 

^Mmx\t, e—J>,x#y F©ija^i3f^tov^ 

mm-r&o 1122(1, ^mo^—A^v f©, 1/ 
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[0169] 

132 2 (A) (4, 4oOt-A7* , ; / h^ija^M5 

1 & o T W£ ^:S§-£- i£ o V ^ T ^ L T ^ 3 „ 
[0 17 0] 

12 2 2 (B) i4, 4offlt*-A^*"7 b£fifa-g-:fc>*5 
[0171] 

132 2 (C) 14, 4oOt*-i?*y h «rfife-g-*3-&6 

*° y f- coo: y i? t Wl o T ^ 5 f^to^tiLtl > 

5„ 

[0 17 2] 
[0 1 7 3] 

mmm 5 > 

2 6&jn^-cf£BJi-f 5 0 *?nai*-C'i4CMos[Eiss, & 
h y ^^sstpf^. 

[0 17 4] 

oo£ffli^„ Sge o o £ LTtt, ^ffiS^ 3 
[0 17 5] 

<^-e, sffi 6 o o ±imi^mm. mimmmit^t 
m{^jtmmm^^<Dimm^bf$,^Tm,m6 o i 

*0©¥S: (^^J/^fe, LPCVDS, /7XvCVD 40 

mm) is J; VWM1rZ>. *^J6«flt?ttTJftlR6 OliL 

TTflMg6 0 1a, 6 0 1 b©2jf©TtlMl£ffl^3 
a*, Huffliffef*lS©*lJf 4fcf4 2 g«±«Ji £*fc«jt 
^IS^T^S^ (123 (A) ) o 
[0176] 

&^T\ Ti«!6 0 lit, £r*n©3=g: (*^°S>^&U 
LPCVDfe ^7^CVDft|) ti 19 2 5-8 0 
nm (jfiUli30~6 0nm) ©J¥ $ tMlft 
Wm& 9 2lr«t5 (H2 3 (B) ) „ fr*S, *3lft 
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[0 17 7] 

#*K*»*R6 9 2£^*-=>^U 7^ 
AP-fy, 011^14, C 1 F, CIF3, B r F, BrF 
3, IF, I F 3 ^^-ati>»!l«-e^ttF5^^-7f- 

>?mz iosyfvmri: -e, if /r -y 7 >■ k 6 

93a, 693b, 693c Sr^sirf 6„ 
[0 17 8] 

if :7*7-f 7>K6 9 3 a, 693b, 6 9 3 c £ 

\s- v-ffi&itmzx vm&ikttZo T—f-tt&it 
mt, #mm<ou-if-M%[j>W;%m^xm£y. jm* 
mat. v — f - m Mmw<D =■ > t- r, - * - d xti £ ix 

9 3 b, 6 9 3 c tg^WtU-f-'-jt^aSMI-So 
hhh. l/-if-t£ihlbW:tctfX't£< , ftb,©^©^^ 
fcg: (RTA^7T-^*7--A^&J^fcfligiI{b 

[0 17 9] 

u-if-£Jlv\ S«©^2i*p^~^4ifl5fiJ6SrJl 

(C(4, N d : Y VO 4 L'— if— 1 0 6 4 n m) 

©H 2 ( 5 3 2 n m) ^M3 Mfflfa (3 5 5 n 

m) ^m^mm^^\ ^w-mat. ms&tx&w 

Smc4 t) «»fc^&U fcHA l ow«u- f-jfeSr 

#5. *-il§s©^t-YV0 4 MfBt^«7t^ 

4l< ii^^i- x. v ) mMm^xmrn^tcimmm 
(ou—f-tfti^MLx, tmmmmMirz> 0 r©t 

#©ai^;v^— ^Jt{4 0. 01~100MW/cin 2 l 
JS (»*U<(4 0. l-10MW/cm 2 ) MSffc 

5„ i o~2 o o o cm/ sfeg©iiis-ev— 

5o 

[0 18 0] 

/j; jo u- if-fiBMl4, JgltlSS©^^ U-if'- 1 L < (4 

X, Jc3rv/-rW— !f— , Arl/- if— , Kr Wf-i 
ifaSfcfJ, B*V"-f-itt, YAGWf- YV 
0 4^f-, YLFV-f-, YA10 3 U-f- 
Uy7,\s— if— , A-tT— if— , 7Ht VK9-^ K 
u-if-, Ti : if^r-YTU— if-, Y 2 o 3 w-if 
-ftifis^if fcti5„ gffu-if-i L"C(4, Cr, N 
d, Er, Ho, Ce, Co, Ti, YbXttTmflSK 
-fy^^^ftYAG, YVO4, YLF, YAIO3 

te£'<D^i B %{^tzu~^-mh&m^mxh% 0 %m 
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[0181] 

3a, 693b, 693c t f-Jt^figlt S *l, In 
H B B't4* s #S» b^fcf-7"'r^ 7>F6 9 4 a, 694b, 
6 9 4 cfSW&iSthZ (112 3 (B) ) „ 
[0 18 2] 

St> S!fi,tt^^fe^^f c f-y"T^9>-K6 9 4 a, 6 
9 4 b, 6 9 4 c Srf?fM©Jf^t^^-=^^"L-C, gf 
rf B ft^tLfcr-l'7^K6 0 2-6 0 6^JfM1-S (0 2 
3 (C) ) . 
[0 18 3] 

T-f 7^ K6 0 2-6 0 6 SrffML/t^, TFT 
[0 18 4] 

6 0 7 &Ml$1rZ>. V- h*68 J16 0 7 li7"7XvCV 
DiSfe*fctt^^5'^jfe4rfflV\ S^40~l 5 0 nm 
t LT3**-£tri68tf»^jS-f 5. **SI0s]T?}4s 7" 
7^vcvDiSC± 5 i i o nm©J!£-eSHt:§{fc;3iSt 

IS GfifftitS i =3 2%, 0=5 9%, N=7%, H = 

2%) -wgjaufc. ¥~vmmim\tmmm 

[0 18 5] 

t'TEOS (Tetraethyl Orthosil 
i c a t e ) t O 2 i U KJ£J±* 4 0 P a , £ 

Kajt3 0 0-4 0 0°Ci L, iftjl^ (1 3. 5 6MH 
z) 1MI0. 5-0. 8W/cm 2 tfISttf 

fifc-f 5 r. t a* t? # 5 „ i © J; 5 1- u r f^M £ n 5 It its 

iSHfi, ^©fi4 0 0 — 5 0 0°C©^T— — ^K' J; 9 7* 
[0 18 6] 

^V^-C, 7 s — Mfeff H 6 0 7 ±tB!Jf; 2 0 — 1 0 0 n m 
©fgl (D'MmWte 0 8 i s MJll 0 0-4 0 0 nmOi 
2©««!16 0 9 tSr«1^1-5c *^*fe«r^±s m 
J53 0 nm©T a N|]J|7>6>&3SS 1 ©2»fifll6 0 8 i, 
IIJ¥3 7 0 nmOWRi>5)&Sl2(Oiii6 0 9 
iMLfc. TaNlittX^j/^jfeT^jSL, TaW 

j5feLfc„ ^clte^-ylW^^ry (wf 6 ) 

9 , WfH©Jgj7L^i4 20jiQc mBsTt'1-5 r i 
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T, #mfeMX*lt, iiJIsfigWW (MJS9 9. 9 9 9 9 

cmffi^a^©^!*^©?^^*^ J; 5 (c+^iaSLT 
[0 18 7] 

7(9 433, *^JSf!|-ett, B 1 ©*«SI6 0 8 £T a N, Sg 
2©?f-»fli6 0 9trWt Lfc^, #(c[ig£$ix-f, l^-f 
HtTa, W, TisMo, Al, Cu, Cr, Ndii> 

SMftl^ll^W^. AgPdCu^M 

fflv>rt<tv\ %\<K>mnm*9^t>>v da) 
li-eff^L, »2©«ffiM^wKi:-r5*a^-g-fo*s « 
lffliiK^iitf^y (t i n) KtttTMU 12® 

l^A- (TaN) T?Jgfi£U H2©**!S^Wi:1-5ffl 
^-g-fr-tf:, aHO^E*K4r^fc*V^^ (TaN) AfT 
J&jfcU m2©Sf«fli!rA I Ri-TSita^t)** Hi 
©*«JglSrgfl;*>'*A' (TaN) I-CML, »2© 

[0 18 8] 

tfc, 2Jg#3t(-Pl^StL-f, 0ij*.(fs fytf^y 

r;^ = ^ii/!) n>-©-g-^ (A 1 -S i) Ks 
^ft^-?^lI^li»a)iUfc3jl1f5tfc WfcJ;v\ * 

©-&& (Al-Si) Ri^^-CT^S-^t^^^ 
©-g-&K (Al-Ti) Srffl^-Ct &ffr3 L *>' 
JUidft x. T ^ 7 v nt t J; v \ 

[0 18 9] 

t£is, ^S8i©MS-i-J;oT, ilt:ft)li4^y^->^© 

5„ 

[0 19 0] 

40 {"feds 7^- MJ V ^'7 7-<)'l:S'ill/NTUv ; ^ b^fe45 
-7^^ 6 1 0-6 1 5SrfMLs W.mRmmZMf&lr 
Sfcfc©H 1 ©* y^V^aSrtT?.- % 1 (D^yfs 

jfwmx'&% i &r>'H 2 ©i y ^-^^^ x°fi o o (H 

2 4 (B) ) *«Wl'll*l©x ? fy^iL 
T, ICP (Inductively Coupled 
Plasma : lfj»*S-g'M7°7 XV) iyfy«f 
xyf^I^fcCF 4 iC 1 2 tO 2 i^ffl 
V\ ; til?th(D%7~ffi&tt:% 2 5:2 5:1 0 (sec 
m) its lPa(D|±AT^;va©flt5 0 0WO 
50 RF (13. 56MHz) LT7°7 



33 



(18) 



150WORF (13. 5 6MHz) t^^tAU t 

y 5- V J: "9 Wlltr m -y f- >- ;/ L- X H 1 © ^Hl 

®^£:f-/<-^£Tr6„ 
[0191] 

C©ft, Vi** F.^bft?)-*'*:? 6 1 0-6 1 5£H£afe 

fcCF 4 £ C 1 2 £ &fflV\ -?:^tL©^^SE*Jt^3 
0:30 (seem) £ L, 1 PaO)±At*3^;Vi0 70 
Sg(C5 0 0W©RF (13. 5 6 MHz) SASrSA 
Lt/7X-7^U*!)3 0g>S«©3i5/^V^tT 
ofc Q SMUJ (S*S^X— 'J) CUOWCRF (1 
3. 5 6MHz) fA^tAL, II»fcl!0§S^ 
T^*J3HtMn1-5o CF 4 iCl 2*m&\^*M2<o 
^ft-X ttWRZW T a N If £ PfSJt !^ 7 

f-^^^tL^o ft&, ^- bmjkM±.wm&m-t^t 

4<^yf^t -Sfcfttii,- i 0~2 0%gS®SH^ 
T'3i y f - V ^Pf H JP 5 £ V \ 
[0192] 20 

^ ©ff^^il bfc fc©£i~S'i:(c;J;i9. KSflJt-ffiSP 

^Jti415~4 5° £ft£<, r5Lt< IlCi'/fV 

Off^©jgmi 6 1 7 -6 2 2 (fg 1 ©#SJi 617a 
-6 2 2 atl2 ©jg«S 617b-622b) 

-r-So 6 1 e tt-y- Mfc»»-T?& (5,^1 cDMVtnmm 

M 6 1 7 - 6 2 2 X'fgfrftftV^pMfi 2 0 ~ 5 0 n mS 50 
[0 19 3] 

#;^X, I/-;/ h^bft3^^£l&**Tfcff2©ic 

s/^v^JlSrtT 5= (02 4 (C) ) 
fy^xtCF 4 iC l 2 £o 2 £&fflv\ wjii&S 
JiWtrairy^^^-f 5„ r©Pf, I2©x y fy^li 

!C± t)f5 2©3t-«S6 2 8 b-6 3 3 b Sr^i" 5„ - 
H 1 ©^t-RJi 6 1 7 a — 6 2 2 a (4, tS £ h y 
fy^Jtlf, f 2fflit©itl6 2 8-6 3 3 !rU 
J^-tS„ 40 
[0 19 4] 

— :7°i£©&#t4 K— Xftr 1X10 13 -5X10 14 
atoms/cm 2 £U })|])£«EE4r 4 0 ~ 8 0 k V £ 
LXfr 5 o **ft®lXi4 K-X*£ l . 5xio 



1 3 



t o m s / < 



2 k U *P^«J±Sr 6 0 k V £ LXfx 



5„ nM£##1-3^M#37n*£ LX 1 5^tM-T57C 50 
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rSSS irj}Cf±'JV (P) *fci«tt* (As) Srffl^S 

as, r^fftpy (p) £ffl^5o ;:©«£•, 5»»Ji6 

2 8-6 3 3^nSSrM-^-r2>^*«#)7C*!-*i~r5-7^ 
? £ ft 0 , g a^^-W t^Mtlft^ 6 2 3-6 2 7» 
J&SixSo ^fJe#!«6 2 3-6 2 7ES41 X 1 0 1 8 

-lxio 2 0 / cm 3 (ommmmxnm^H^-r^Tf 

[0 19 5] 

^feftS^?^^ 634a-634 c %7&$L\,XW> 1 © K 

-tv^&aJ: "9 fciii^MIttJEE-e^© K-t>^» 
atrtT 5. f" ^> K-yj£ffl*#tt K-^*Sr lxio 

13 — 1X10 15 atoms/cm 2 £L> M'Mm. 
JE&6 0~1 2 0 k V£ LX?t5 = K-f >^ai4^ 
2 ©jgffiH 628b~632b tr^*M)3C*£M-f 3^ 
J*^£LXffit/\ Bl ©^mJl©-r— gB©T:fr©T 

5„ M^X, ®2©K-f >^*aa<t "9*Pji«JE^Tff 
X^3©F-t°>^® : a^tfoXl212 5 (A) ©t^MSr 
#5„ ^ *v K-7°ife©^#}4 K-X*4r 1 x l 0 1 5 
— 1 X 1 0 1 7 atoms/cm 2 £L, JPjIWff £ 

5 0-1 0 0 k V£ LXtf 5o »2© K"t°>-^a*5 
i Tjefg 3 © K— t" > ^^a t ± 19 s % 1 ©»fil £ Sft 
5«S^iiSfife^ 636, 642, 648 t(4 1 X 1 
0 1 8 -5 X 1 0 1 9 /cm 3 ©^St£fflXnM4r^ 

^ttmmjtmzms&isfr, Mm^nwme 3 5, 

6 4 1, 6 4 4, 6 4 7 IClZl X 1 0 1 9 -5 X 1 0 

2 Vcm 3 ©!i^ltjHXn^^#^1-5^lEtl7n^4 

SsSP^nSo 
[0196] 

>bi3^A/, Siiftin5imj±ti-s^£x, !2©K-f 
v <t t>*^ 3 © k— f v yiitt i m © k— tr > 

[0 19 7] 

jjet^-x?, u^x b^tftS-v^^^l^*LfcfI, rrfcir 
l/-^ F-^bftS^^-^ 650a~650c SrMLt 
^4© K— t'ls-y'i&M&TsOo r©^4© K— tfv^M 
a K i. <0 , p^t^ ^ TFT© ?S-tt II £ 457^ 7 V 

&mutStl±^FPA'y>)'mi$.6 5 3, 6 5 4, 6 5 9, 6 6 
0SrffM-f5> o S§2©2SMJi6 2 8 a -6 3 2 a £^jsE 

«I5£**?^JP LX g BS^-WC^Mt)M«&JFM't5o 
*^ffif!lXi4, 6 5 3, 654, 659, 6 

6 0 li^*"7> (B 2 H 6 ) ^ffl^fc-f ^"V K-7°ii;X 

ffM-r5„ (02 5 (b) ) r©3§4© K-t-v^a 

©IgicH, nft^HTF T Sr^i-5T^ 7 ^ Kit 
U^^. fA^ftS-^^i 7 650a~650c XftfctiX 
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iS6 5 3 t6 5 4, 6 5 9 A; 6 6 0 tett-t*V?ft&£3 

V^TtpMSr#-^i-S'F*i64*)5c3R©»S*l x l o 1 9 
-5xio 21 atoms/cm 3 i;4:5J;9l:F-t' 

M«*3 WKM £ L r tSii-f 5 1t ft HUrT f> P^fi 

[0 19 8] 

[0 19 9] 

Rl^Tf, l/^hi>b45-v^^ 6 5 0 a~-6 5 0 cS: 
l£*LTigl©JlP^Kil§|jf 6 6 1 ^JfM-f5o ^©11 
©JiFfaifiill]l6 6 1 i LXtt, VDifeSfctt 
.7^y*ffi£JH/\ J¥££l 0 0-2 0 0 nmk LTS 

vDsti 9 ki¥ 1 5 o nm(omit^tmmm^mL 
fco mi<ommm%m e e 1 i±gEftSft^*Ki= 

[0 2 0 0] 

ei 2 5 (o ti^-fj:5(-s mmmmtisX 
niire&So Sttft©»«-f±, »»*flEi«ff*ftiiBiu. 

fcU 0. 0 1~10 0MW/cm 2 Ig (&*L<!2 
0. 0 1 -1 OMW/cm 2 ) ©3t^^=3f— ffcS#iftg 
£*5„ 4fcft B a a {t:«^tr(4S^5g}l« i— if-£Jl 

[0 2 0 1 ] 

[0 2 0 2] 

t (3 0 0-5 5 0°Cf 1-12 R#Pb"3(0 

f±Jgl©lP5Mi§l6 6 K^^nSTkSfci^T-^^ 

BijgStifcTRS^Jl^S) 3 ~ l o o %©tK^*-^ 

frfSfflfCf X 3 0 0-6 5 0°CT:- 1 — 12 9%ffl<Dto%M 

ffi-W^ft < ^7k«{ti- 5 r i tfx% 5. 

[0 2 0 3] 

^i©gp H wfji6 6 1 ±tis«ijfiaaBi$j-^* 

fc(4WI»^feifer^fc)5&5B2»SBI]»*JS6 6 2* 
^1-6o **MJr-tt, JIJ¥1. 6 M mtDT^!J/V« 
Iglf Wc„ tffe:c N fl2©lBBffiiidj§|6 6 2£frM 

Lfcil, B2©)iPpg|fig(ll6 6 2tg-t5i5t, 13 
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[0 2 0 4] 

-tL-t, p*)Ih!{§6 8 6ic*5v^r, ^tmrn^k^ti 
^timMfaimm-tzmme 6 3-6 6 s&ttmi-s,, 

rtl,t>©iaiS}2, llff 5 0 nm©T i Bit, SSJ¥ 

5 0 0 nm«-&M ( A 1 k T i k ©-g^Jg) <t ©«JI 

-ct>J;i\ EicWi tru, ai tTiicpi 

MLTfcJ:v\ (132 6) 
[0 2 0 5] 

*fc, ij^gP6 8 7m^i±, mmmme 70, 
n§6 6 9, mmmme 6 8 zmtisi-rzo ^ommm 

m6 6 8 td J; 13 y-*E$} (64 3 ai 6 4 3b©t 

Ji) a, iS*TFTi«^w^SM^?TMS^s„ * 
fc, y-ME^6 6 9(4, BiiTFT©y- hmgtm 

iTFTCFH >-ffiJ$ 6 9 0 k ttto1t&Wm&. £ 

5r^7> K6 8 5 £*M6V=e^M/4 s ffM^ti5 0 * 
fc, *it'liBitI t ffiRtff fe SrlH Wft-CJg* U 
T i^Sri^ 7 0 £ L"Cf±, AlSfcliAgfe 

[0 2 0 6] 

EllfflltLt, nft^HTFT68 1ipft^ 
^ITFT6 8 2A^*5CMOS|e1K, Mnft^ 
;HTFT6 8 3**1" 5!Bf!iiaK6 8 6 £, MStTF 
30 T 6 8 4, ft^S6 8 5 £*^-rS®*^6 8 7Srp] 

[0 2 0 7] 

S«SIi1h]JS6 8 6 ©nft^HTFT6 8 1 K^-V^^ 
I4I«6 3 7 , ^- bmffi©-^*#fife1~5m 1 
116 2 8 a tI45§tg»ItSE6 3 6 (GOL 
D (Gate Overlapped LDD) S 

isg) , y-7,mi$.t.fcitvu4>m^kLxum-n>m 

gg5Fj36#)®tic6 5 2*WL.-rv^5 <J ;©nf t^vH 
40 T F T 6 8 1 t IS 6 6 6 fgi Lt CMO S ig^i 
p?-V*/H!T F T 6 8 2 i-ttf i'^/^J$« 

6 4 0, y~*ffi$,-£tz\-i. vuji/m$.k t-xmrn-fz 

mm&^WMMM 6 5 3 k , pM*##-f5^Mti7c* 
ft^/VlTF T 6 8 3 \ait^*;l'M$.mt$.6 4 3 , 

hm^iD-^m i&ir&m 1 6 3 0 a 

ft5l£jt^5FMfe«6 4 2 (GOLDW) % y-^ 
50 [0 20 8] 
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!lHa3©iIiSfTFT6 8 4ttt^^Wgfi£SS*6 4 
4 5 (LDDfiS) , FWfV^i: 

ffi^Bf 6 1 6 tr^Hfti LT, (6 3 2 a £ 6 3 2 

[0 2 0 9] 

S©£Ktf£ y-^IB^tll^a J; 5 tiHilff^-tSo 
[0 2 10] 

[0211] 

(*1£0!I 6 ) 

**il^-cii, 5 l±t 7" -7 h y a 

trf^-fa. KSBtttE2 7«r/Bv>a 0 
[0 2 12] 

1) * X£«*#fcf^ v H26©7?7V:/-7M]^*£ 
«±, tt>®^mH6 7 0±C1£P5]BI8 6 7£jg 

^ 9 - - > 5 - i <- <t o T £S K H £ {£ j# -T 5 fc ft 
©fe^^^^-f-8 7 2£F/rM©tefi(~ffMl-fc 0 £ 
fc, ^©^—tHU'ft&T, «tt©^^-iJ-^r*S^ 

[0213] 

jfcl^T?, M(^SS8 6 9 *V>T\ MIOSIS 

8 6 9 _hiC#-feJB 8 7 0, 8 7 1 , ¥«.{bJll8 7 3 
j$i~Z> Q *fi©iffeJi8 7 0 i#fe©igftjf8 7 1 iSr 

mnx, mytmwm-r&o ^-fe©*£ji tjt& 

[0214] 

t , < t ^ mbs 6 6 9 i mmmm 6 7o«i 

PI t , 7*- r- Sm 6 6 9 i &3££$E 6 6 8 ©FflPt £ , K 
iff«ffi6 6 8 i BfSSIMI 6 7 0©^PtSrii3t-t"5!K<S*S 

[0215] 

kK£-?xx.m.m<D{m^mt Ltz 0 

[0 2 16] 
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m^X\ 2p±H{bil8 7 3±K^M^SM^^45*J|S]fl; 
18 7 6 t fcHStgGfcJlMU *fr&j36}£©£ffi 

tiai6]H8 7 4^eSl, vi?>>{r&m%MLit, 

[0 2 1 7 ] 

y 7 t MftMfi t £ ->•- 8 6 8 -ei.fi 9 -g-fcntr 

5 0 i'-MJ" 8 6 8\a$yj7—$>MA£tiX^X, z. 
2ft©£ffiASaS»)-e-to-B:e)H5. ^r©ih WMS©IW^ 

Jl^*itf&t\ ^©J;5^L-CH2 7C*tEM!S B l 

ttfco 

10218] 

F T L-Cfc f9 , ti!fS?S H B B «*li«©ii]^#t4^ff ffi 
[0219] 

**3, **it^!»4*jij?y i ~~mifcm s t&^-tt>^txM 

M~tZ>Zktf-%mX'tbZ> Q 
[0 2 2 0] 

30 mmm i ) 

A Ltz^m /°^^*5 J; WliS^ffl /^/i-Jc T F T «f£ 
*g Lfc*^ffl*^3.-^*tt»Lfc % ©7?fe 5„ * 

"fe y ^ (Electro Luminescence) 
[0 2 2 1 ] 

r^im z tit~±x<nm ^mm%m t fem-tZo mm 
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ii^^LTfc^s ZOffi-MzMz-X, Hiffil, ZE7L8A 
[0 2 2 2] 

^^tmx%m£tix^z>%m%km i on&o r 

[0 2 2 3] 

128 (A) (4, fg3©SKMIc§l 7 5 0 *T?l<J5jcLfc 

b^-c®, *^J£f!l©?§7feiStt©lSfDgll"efcac 0 2 8 

(A) fc&^T, mW.7 0 0±.lZ.WttfhMz*4-y?-> 
JfT F T 7 3 3 , ' fltjjfcSMT F T 7 3 4 !4£Jfe0!l 5 ©-ft 

T F T 7 3 3 14, ^^ffMMbJ^-oBj&^ix^ 

T F T 7 3 4 14- =?- J r*Jl'M$M%i&— -oftMZtiZ 
[0 2 2 4] 

S« 7 0 0 J;fcIS:(t bHfclliii)lEl?g^^i-5 n^-^^/V 
ITFT7 3 1', p ^-tvUlTF T 7 3 2 (4^jSMil!l 5 

< (4 h y 7°/vy- hSiaT?&oTt)ftl\ 
[0 2 2 5] 

m3(75JiPfl*gIl7 5 0(4, ISJfcigHWJS-gN SI2©JI 

^K-mmm^xh^. 'M2<Dmmmmm7 5 i#ts 

W^MLTV^*^ !4 & # < 

^-irfc*, B 3 ffljlF^ftHISi 7 5 0 ZWcrt Z> - i (4#fc 

[0 2 2 6] 

5 ©i3 ommmmm ^mrr^iM-ixmi l 

fc 6, , *^iSI5iJt:14S§ 3 ©JfP^teJtR 7 5 0 ±i'®#S 
117 1 l 3. 
[0 2 2 7] 

^laitofb-a-tis $Hbffi&\ ^b^X4fc(4^{b^>- 
# y 7^§:?fsJPLfct©*Ji^rt^v\ if*miS7 i 

1(4, iBi»*^-r5Htlt¥a^^3(7)Jiratt«7 5 

2 ©Ji Fulfil 7 5 lSrffll^TFTCiStiS:?! 50 
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tIffi!;ffMt5 5 4 5 t;:BirSffi£^J*1~3iiNC¥ifi'[b 

[0 2 2 8] 

m^. 028 (b) t^i-45(', m^fommmmmi 

* if & L fcl&JIR £fi£R L , fSft ^ i ft 3 S|3# K 

ispsii^^-rsr i:-c, itfflii7 7 o*j*8i-rs 0 * 

^y;K BCB (^y^B/fV) ^tf^tf tftS 

m ft if fc *feSfe», fiHfi©«iN-fcSA L- 

fctW^ffl^Sr. i: t,RT^T*fe5 0 iiffll7 7 0J4, E 
^7 0 1~7 0 7tfcVtSMLfc«i s , f?JH#©l 
CA5©*ES<*^imA s fe5<» 
[0 2 2 9] 

ffct, I$lt7 1 lMt, ^-h»6igd«7 5 2, f 

i <dji f§3i&« 753, i2 omm^mm 751, j§ 3 

temifctZ,* LTHHimii 7 1 lSrSo-r»M7 7 

-e, #T F T©^#E«ffi«i tiitM§6<]K«t5 
E& 7 o l ~ 7 o 7 ZMi&tZo ft*s, rtnb©12lt 

(4, Jiff 5 0 n m©T i R£ , R J? 5 0 0 n m©^M 
(AliTi tO-^&R) i:<0SHR4-^^-=v^U 

t>4^L, ~.Jim±©aJl1«ittLTt.4v\ t/t, IE 
il©1-Wi: LT(4, AliTi CPSb*i/\ f!lx.(4", T 
a NR±lCA 1 Ku^MU $ P>l-T i II^ffMU 
TtfA'SK^-/^ -= Vi/ L-CiB^^ UT t, 4 1 \ 

(0 2 8 (A) ) 

[0 2 3 0] 

Sfc, E17 0 7i4«»j|SPTFT©y-^ia^ (fISiS 
tffi S ir 5 ) -C fc <0 , 7 0 6 (4m»£SiJ« TFT© 

\fu^>m.mtmmmm7 1 1 ir^sMKtg^-rsm 

[0 2 3 1 ] 

I2S7 0 1 ~ 7 0 7 £Jf$J5j^, 1tJgWr-^a^>-^ 7 
1 2£ffi*j£-f3„ 7 1 2(41-2 M mff©T^ U 

/Hg*fcf4*°y-T 5 FR^^-=>'^LTliI*«1l7 

[0 2 3 2] 

H*«ffi7 1 1 ©±fc{4?S3feS7 1 3 2SflM£ft3„ * 

*3, 128 (B) -e(4-M*u^ i 0^Lrv^*v^s, * 

*JEF!|i?(4R (#) , G (It) , B (if) 
S(c4 t9e^»^1ilS)tWS-*JFMLrv^o 
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(CuPc) KSr&tt, *ffl±t«iiLt7 0nm 
i©h!)7-8-^/!Jy7b7^?-^Ai#: (A 1 

q 3 ) mmmtmmmmthxi^ a ai q3 i-^ 
^ y kv, ^y i^yt)L<iiDCMi 

[0 2 3 3] 

^©fiji! 10m mUlT©^^^^:^^ 

V (PEDOT) B**^.t°y^S;CJ; l 3s£l't, 2tf 
(C^Hi LT 10 0 nmlS^77i = ^f=l' 
v (PPV) K3:Sltfcai«3ttL-Ct)A^„ ft*s, 

t Lxmtm*m<Dmmumm^z. t ^mxh 

[0 2 3 4] 

ftt, IS3fcS7 1 3«±(ctt2Smi!i^^*Slt*7 1 4 

Agl (^^v^Aiffii ©■£•&$[) 

v\ iWa-tLtii, lal«*© lMt)L< t±2K^J| 

[0 2 3 5] 

^©^S7 1 4S-e®lS$ixfcB#^'r"3S3t5gi L 7 1 5ifi 

r ^x^^mtm^i 1 5{i, is*m 
g mtm 711, ^Tfes 7 1 3 Rumm 1 1 4 -cam 

[0 2 3 6] 

XJt*^ 7' 1 5 0 £ 5 LTMIil 7 5 4 £ 

^it-tfciuN, ««H7 5 4 1 Ltii, mm, mim 

[ 0 2 3 7 ] 

COPu #^Vy^©ftVMR£*SHS7 5 4 i LTfflV^ 
8ii#ff«L<« SCDLC (^^>K 

y4if 1*1^5: i:(i#ar*fc5„ DLC 
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»iftt4£0fil/^)tl 7 1 3©±^t^^tj$II 
t5rti!ft5„ tfc; DLCSIilif*t^-t5 7'p 

3„ 

[0 2 3 8] 

**MJ-Cf±, ISyfeSi: 7 1 3(i±T/<y Ttt©«l/^ 

sfcft. *^wwm^%%m\^^x^%mifi'£\\ri- 

[0 2 3 9] 

3 tmm 7 5 0, •> v- 3 >IH 7 1 2 , ft 

►) 3B£JI^©*Mti©ftA£rK'C - £ ri s T-# 5„ f&ISIIfe 

*t^±^* (n 2 ) -5L\*wmbT>\s=iis<Dm&%**m 
i5cn#p B l, 5 0~io o*cgS-eim*iLT&**!!!fi1-3 r 

[0 2 4 0] 

i£t*->!)3y|r^-7 , -7FtL s 13. 56MHzffl 

l W.^ASXTX'&ZZ. b&btixoX^Zo ZCD^bfrb 
[0 2 4 1 ] 

£ib!C, |g**~T-7 1 5^SoTtt±W7 1 7&|§:(j\ 
*^<-W 7 1 8 SrK 19 Slhtf 7 1 7 t LTtt 

ft«r-fe5 6 *Sll£fiaiC*sv>T*^<-W7 1 8 
(47J"7 * g^^SS^y f ^ £11 {-fy*^ 

y^y^/vj^ij^b) comm^mmm (iftL<i±w 

[0 2 4 2] 

;Ht@28 (B) 

fSi-Sc ^<v^ 7 1 2Sr^L-fcm, immzm 
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[0 2 4 3] 

r 5 LT> Sfi7 0 0±Knf^lTFT7 3 1, 
7 3 2, M?f^*TFT (nft^lTFT) 7 
3 3*3j;tJ«m»J«TFT (nft^lTFT) 7 3 

[0 2 4 4] 

fe*3*^il«-Ciiii«l7 7 0£M3©l^fcicJ]l7 5 

oi/^y? 7 i 2©^K:ff2f&Lfc;4s, *^Ki4r.©«j5S; if 

tPSfe^^V\ ElU 0 1 - 7 0 7('io^-CJSMbfc 

KJtS^t^Jff^-efoSc $I?L!4*, #3ll£tia|©.fc5£3S 
Jt*^7 1 5d=>e.**fe*t53ti s Sffi7 0 0ffi!itlRlA»o 

-ct^s-g-, m i ©Jirpiififtii 753^12 ©nr^fest 
■c - <d®&\z$s^x , iiffl£i43§3tsf ^ ^ h (Dittm 

[0 2 4 5] 
[0 2 4 6] 
[0 2 4 7] 

«±© J; 5 t LT^M£^3%3tSEI4^/i^-#* 
tfsjI»3iftSfci4-S& i^-lf-^^BBM^tx, ^Si© 

£W LTJ3 *) , MK83te^B©f;W#H±- s Hf 8Ctt£+# 

«-?«^©S^Si5 t l x m ^ 5 r t ft x # 5 o 

[0 2 4 8] 

^JS^J-Ctt, IS^^bM-fr&nS^^TF 
TlItP^oT^S^, 5g3t*T-^TFTtf4SMffiiJ(- ^ 

-e#5„ a3 3t, |SJfe*^e>ffl^3fe*STFTfc(iS 

m© fa ^ r ^ 5 m itmm.n kbh £r^-t„ 

[0 2 4 9] 

H 3 3 Ti4, H 3 (DjfUSfe^ 11 1 9 5 0 llMLfct, 
y- hit&ftW 1 9 5 2, fg 1 ©lf B 1l€ltIS 1 9 5 3, fg 
2 ©HPflffiif AS 19 5 1, IS 3 ©jf P^fefllt 1 9 5 0 

1 9 5 0±ir.»SSI^JgfiS;L, R^mli^-jyf-^^-r 50 
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$c1-3I2l§ 19 0 1- 1 9 0 7 trff?J5fet-5o fr*5, ^ti 
?5©EfU4, 300nmf©7;P?=!>^M (lw 
t%©5"-^>-£#^LfcT;v5~!>.A6f) 



*7t, WMcottmt LX 
ZLX, E$U 9 0 6©- 



±<Dmmmm\cLxhii^ 

t4, AliTi tPSbftl^ 
[0 2 5 0] 

mm 1901-1907 mmunx%z>s<> 

? 191 ZZtetirtrZo 1 9 1 2(41-2 limit- 

©S^M, *-Jifv*7cI4mfe©«»*?IALfcW 
^N^-^y^'LTHSfSSl 9 0 6©-gP£rBtti£-ti: 

545i'jfM-t5o tasmmtvx. immat^v^ 
$ K, *'!J7$ K, r^y/K bcb Hy/^D?' 

[0 2 5 1 ] 

HlRWffi 1 9 0 6 ©±ttt5S3tJl 19 13 flS^J#£;ft 
£„ -tL-C, fiBtl 1 9 1 3 4|ot|Mlti!4>b«£ 

lit LT(4, MM >WJ>.kMfcxXb(Dfc&m. St 
[0 2 5 2] 

H§Sl;1i 9 0 6, llftjf 1913, MftttSi 1 9 1 4 t 

tiotififi 9 i 5isjt?fi£StL5. 

[0 2 5 3] 

iiffli 1 9 7 0 }4, 1 9 0 1 - 1 9 0 7 fct^TK 
[0 2 5 4] 

Jl45ilMy!l i -^JfafJ 6 ©^T ftfr- 1 m. 

[0 2 5 5] 

(*ffifiaj8) 

*«^-e!4, ifwm*mfcmw.o±-ox*hz>mm 
w-nrnw^mm^^^xmn-t^. 02 9t^sn60ii© 

?S)feigtt©lB*©lffffill &^i- 0 

[0 2 5 6] 

|2 9l:*>^T, 9 1 1 l±IS, 9 1 2(4T*t*53;fe 
(«T, TmWkb^b) X'hZ, StS9 11iLT 
i45l3ttt£^, R^«lti4^7xS«, $7 
Xt7V7^^!S, X(4gi,{t^7^*S*il^5r 

x.5fe©-e*<r!i*?3*v\ 

[0 2 5 7] 

8 2 0 1 !4*-f vf-spl FT, 8 2 0 2 14Si)ltftfiJ^T 
iTFTtl^JtlT^S. ^5S3tS©IS)fe*-|6]^£ 



45 

s©ts (t f TRv'^mm±mmm hiix^^^ 

-f s/f-^TFTitt^fMiPTFTii, n^-f^/V^lT 
FTftipf+^lTFTtt, t^^"^**^ 
V\ 
[0 2 5 8] 

X-Y yfy^TFT 8 2 0 1 (4, y-xM^ 9 1 3 , F 
W 9 14, L DDW 915a~-915d, ft 

%%m$, 9 1 6 RTJf^^^mmnW, 9 6 3, 9 6 4*t 

ti-ffitts t , ?- \ mm 9 1 s t , h m« 9 1 9 
a, 9 1 9 b t, mimmt&BM 9 2 0 t, y-xfi-f- 
ii9 2it, kw >mM9 2 2 twL-c^s. & 
y 5 - MSfsn 9 1 8 xam 1 ji^mi 9201*1 

ffi±©±TFT(~#il-e;foo-ct>&^U IeIESXW:^ 
[0 2 5 9 ] 

* fc, 129 K^-fxJ j^fy^/T F T 8 2 0 1 
b'iill 9 17a, 9 17b ^SMW fcgfc £ tL'CiS 19 , 

^t^syyvi-y*- mmtteix^z, Mai, yy> 

y- nt m.tmxte < , 1- y 7°^- MSitft ifvvb^ 
v\ 

[0 2 6 0] 

ffeO, X-Y y=5 L ^^TFT©^7mBft*H-^(-ffi;<-r 
Hif , -ttl-fc'ttttijSfJ^T F T 8 2 0 2 ©y- h*iiv 

itms. ip^, f£^:t©Bfjf£/h£<-f5;ii: 

as-et 5©"C\ -^Asf-V- YWAt-fi, r t ttHftlPH- 

[0 2 6 1 ] 

^5'fy^TFT820 im^lt LD 
Dfli$ 9 1 5 a~9 1 5dii, y— H&fSfll 9 1 8 
Lty- bSH 9 19a, 919b ifi&kftV^J: P Id 

' i^^-CfcSo LDD|«915a-915d 
(IS) i4 0. 5-3. 5/im, {\mtfyia$2. 0 
~2. 5 mi-ttUi-S^o ~ Ojy±©^— Ml 

mzG-fz-v^'f - M#st©*§-a\ 

©H.tf^t-t^ixfc^«W9 1 6 (y-^.^XttKl' 

•Y vit J: h-©** x-m-(D7fm®^mi>mn stifc 

«) 3S^7«^©<&^5»*ffn?*>3. 
[0 2 6 2] 

i^t, Sft$lJ«TFT8 2 0 2fi, y-*fU*9 2 6, 
F\"CyW$.Q 2 imi^-^^J^J§MMQ 0 5 Sr-atr 

s-tti t , natsi 9 1 s t , y*- 9 3 o 
t, »iirpfliM*^9 2 o i, y-^<f-^-S9 3 lafet/ 

E K H" >Ei 9 3 2 M LtMSH3. ^Jfe0!ltd 
fc^T«sSt$lJ^T F T 8 2 0 2 B p^t^HT FTT* 
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ib 5 0 
[0 2 6 3] 

yf>^'TFT8 2 0 1©KW >H:®9 1 
4 (±«»itSJ®T F T 8 2 0 2 ©y- f- 9 3 0 tgjgs^ 
TV^,, H^LTfl^&WjS, ^WCttaStfiJfflTF 
T 8 2 0 2(7)y'-h*@9 3 0f±X-f j-f^TFT8 
201OKK Vffi* 9 1 4 £ KW >-IHfi (^£$i 
tfes^S) 9 2 2£^LTmM«t*g^£ft-0^o 

#33, y- btl9 3 oiivy-yyi-y 5 - M#it£*oT 

HflTFT 8 2 0 2 £0 y-Xff 9 3 1 {±@S^*&lft 
[0 2 6 4] 

fc^, r©i#^lll#tiiiiilElESt«$ix5 0 B29C 
[0 2 6 5] 

129 $ te^i* 0 i- Lo 

i» b^-y y TaA^i&M$-U-5tS3fi**1-5TFT 

^rCMOS[El3g©n^ J r^^SMTFT 8 2 0 4 £ LTffl 

' fliJffi!fb[El8l, y- hfs^-flJ»|5IK^S-t-„ *)Sfe, te© 
[0 2 6 6] 

CMOSBKCnf-r^/HTFTS 2 0 4 ©gttl 
(i, y-^«9 3 5 1 KW>«9 3 6, LDD® 
m9 3 7Rtf^>r*Jl>Ml#.mi$9 6 2%$^ LDDffl 
J(? ig£9 3 7tey- HMSBf 9 1 8*^LTy- 3 
9 tliotl^. 
[0 2 6 7] 

Kl"f>Sl9 3 61»J©^(CLDD^9 3 7 ^fML- 
Sfc, Cfflnft^/HTFT8 2 0 4lit7tSM 
bfc^a^o S6oT, LDDffilS9 3 7l±^l:y- 

[0 2 6 8] 

CMOS@lgOpf-f^HTFT8 2 0 5 tt, 

T\ #CLDD®i|ctrS:lj-*< ^oT^ttJi 
ity — ^Si9 4 0, h*WV«9 4 litff 
ff^M«9 6 l ^r-g-^-, -t©T(-Hy- h*6ffll9 1 8 
£y-'-h«H9 4 3^(tf>^5o ^3f™, nft^;H 
TFT8 20 4 tPItLDDfiS&|S!t, 

50 [0 26 9] 
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ft*5 9 4 2 , 938, 917a, 917b, 9 2 9 (if- 
t^/*IS9 6 1 -9 6 5*}gj5S;i-2)fc&©-7^^ 

[0 2 7 0] 

*fc, nf^^HTFT 8 2 0 4Wpft^ST 

f t 8 2 o 5 t±*tLmy-^««±fcfS 1 

9 2 0 -^J^LT, y"7{g|-l9 4 4, 945« 
LTV^„ KU-T VIBIS9 4 6 tiotnft^ 

;WiTFT8 2 04i p f t^iT F T 8 2 0 5 tffl 

[0 2 7 1 ] 

#^©u-1f-!fJlifi£l±, ^«f«ll©$;ISI, SttH 
[0 2 7 2] 

a - ^^-r„ SfCADJrfflV ¥-#fls«K<£p:H-&fT 

g7-f 7 y 1 otfcliSf ttfi 3 4t^7^ 
7 -y K©v? ? SrlStF-f S„ 
[0 2 7 3] 

tit, j^2*iRitMb-cSi£*lRU::*5tt5^y s> I-o 
itSWBW^fx^-fSo *D j/ H^ilisWBw^ti 
-7-7j-©{£g£»Pi Lt, u-if-Ttro^SS 

[0 2 7 4] 

SC^tMl £ ^° :? - - > ^ U tW5VK Sr^fifei- 
[0 2 7 5] 

[0 2 7 6] 

•t FT, u—f-%,%MttL±'&, u—f-^tmM^ii 
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5 ci^ilii^f^ f, ^JiPfllfelf lit => y*> ? Y * 

[0 2 7 7] 

-frT^itf 5 c b i^mX'h 5o 
[0 2 7 8] 
(Sffiffil 9 ) 

10 ^mmmx'it, ^mmou— 

zMz.m%mt<»mmnmm^^xmm-z>o 131 

[ 0 2 7 9 ] 

1 7 5 llinf t^HTFTffeO, 1 7 5 2{±p^ 
t^;HTFTtfe5„ af^^HTFT 1 7 5 1 

^ ^a^ji i 7 5 3 b , ^ i oWMWk mob, m 

1 ©US 1754, 1 7 5 5 <k , SI 2 ©ffiiff 81 17 7 1 
bs If3 2©«ll 7 5 6 , 1 7 5 7 ir&fTFT^©,, 
FT, ^Mll 7 5 314, S? 1 »«®-*«S!=F««B 
,20 Sil 7 5 8 i, $&2$S©--««l!^ffi^«3£l 7 5 
9h ft^MIil 7 6 0, 1 7 6 1 SrffL-C^ 

[0 2 8 0] 

jfi 1 ©*fl 1 754, 1755 fcf^^/HlMiS^ 1 7 

6 0, I76lili, ZfiZtim 1 ©instil 1 7 7 0 £ 
IBtSEAy-efijfco-CVSo ^2©«ffil 7 5 6, 
1 7 5 7 i , f-Y^^ff^il^ 1 7 6 0, 1 7 6 1 i 
fi, tMilf2©«l 7 7 1 SrHUlfcfe^fiifco 

50 [0 2 8 1 ] 

pft«TFTl 7 5 2(4, ^NHWll 7 8 0 i, 
B 1 ©ffeffH 1 7 7 0 i,fl ©AM 1 7 8 2i, ffi 2 
©IfcffBU 77 li, l2BtSl 7 8 1 fc^FT^ 
2>„ ^Lt, #*WMJIl 7 8 0ii,.g?3$tlS©-»ttl!! 
T-WkW$, 1 7 8 3i, f" -t-^WfMfl* 1 7 8 4W 
FTV^ 
[0 2 8 2] 

3? 1 ©US 1 7 8 2 ift*^/*I« 1 7 8 4 i tt, 
tnfhi 1 ©IfeifJI 1 7 7 0*PflfcftA,-CS*oT^ 
40 5. I2©tgl 7 8 1 if+^/HfMiB, *tL-?tL 
f§2©ffefy]fl 7 7 1 ^rP B ^tft^l:•S/£-oTl'^5„ 
[0 2 8 3] 

ft, mi ©mil 1 7 8 2 i m 2 ©mm l I 8 1 i 

B, E117 9 Ofc^FTttfUfttg^jft/tl^S,, 
[0 2 8 4] 

*%m<D^— f-MMJjmt, 753, 17 

8 0 CD/5j£BS. SUft, ?§tt-fb*7£tt-?:©flllL'-f s -T = 
[0 2 8 5] 

50 *^!H?lJ-e{4, 7^./fy^i?-iUffl^6TFT 
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W^iflCi^nft^HTFTl 7 5 1) It $ 
l ©SUfc— aewSE&M Lt^5„ 3? l ©US};:— 
5E©SJ±^TOo1-5 r k X\ WMft i -o^iJ-g-fclrb^T 

[0 2 8 6] 

4SSt^»f-t-T F T (*Hi'i#iJ«i§1§- p ^^HiT F 
T 1 7 5 2) ft, Jgl ©«gt!g2©mf®i:£ffifiuft};: 

jtMuri^o %i<Dm&k:%2<Dm.m'>z-mK9&.%$i jo 

K«iHfc£/h£ < f 5 - 1 ±^S»fE*->c$ < 1-5 

ri*sr't5„ ioT, r©ffi)t©TFT%,li»)[alSSt 
ffiffl1-5 £ fc J: 5 s B»«ESr(B:T**S i k 

5„ tyiii^#<t5rias-e§5©i?, t 

t5„ *©fc*£8l«££fa±£*3 3. 
[0 2 8 7] 

n-£^1\ *T CAD£JS^T¥*f#^g©|£f|-£ : fT 
{c, gE7^ 7 ^ K£ l o*fc(im»-atfJ: 5 fciJ-^T-f 

[0 2 8 8] . 

^yfa-^-rit A*^Jxfcf-/T^ 7> K©>** 
■fzf7-(7> K©*BW s&ttt, ^S?7ft CM LTffi 

u, t>-*-3t©^aEas§^fe*5. 

[0 2 8 9] 

r.©i^^l©mHi-7-*-?rllB#^ 
^Ltt^\ ^ur, f l ©*H£5 5 ± 5 CIl © 
Jgiff 18^15$ U S? l ©te&Htcgrr 3 J; 5 i-¥«frSS 

- Jf.ltigS© * x — ^ icts&f 5 o 

[0 2 9 0] 
[0 2 9 1 ] 
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TFT ©ff^t ±otI45#, ft^M \z fiT-f 7 Y 

teftg ± CISil SrUifct 5 „ 
[0 2 9 2] 

**3, **ffif!lB*J£f!l 1 ~H»J 8 ©^T ii^-ifi 

[0 2 9 3] 

(*ft0IJ 10) 

&mi&mX'li, *36SJ!© w-if— Sa^jfe*fflv^-CKlfi 
L , #£.5r ¥»#RT-Jgfi£ $ ilfcil*^ tTABSfctt 
[0 2 9 4] 

SU0 (A) K> SBSilelSS^TAB Cl*^'U gTAB 
0 0 0 dWSlglS 5 0 0 1 aSffM&ftf&t) , TAB 5 0 

o 5 Sr^-L-C**^©^— Jf-BaW^ife-e^SSStLfclE 
»IhIK5 0 0 2 tgSBtStiTVS. *-fc,IBi!j[E]S§5 0 0 
2liTAB5 0 0 5^L"C, 7*U > h£tK 5 0 0 3 

iijjitt^o *fc7°!J >]-mm5 o o 3{if±^-sp© 

^y^-7x-^iiSt5fcft®8f5 0 0 47)S^(t 
[0 2 9 5] 

134 0 (B) ic s ,IE»)|Hl?§ilIj*tl!«rCOG-e^a*tT 
V^50 ^ iJ&7F-^-o *'9^SS5 1 0 Ot®lHf55 1 0 

^mxim^titzmmm^5 1 o 2^gsi^r^^5 0 

SfcSSo l o o t(4^g|5©-f >f-7*-xk8m-f 

5fc*©JS^5 1 0 4^Bg(tb^T^6 t , 
[0 2 9 6] 

ifflijt, *^0^©V-if-Bg|tt)*-T?mSUfcTF 
T-J±^^^/l-^fife^©^f a +t^ J; V) ^fcfcixSfc*, 

iBiSSiff^ Bf^-cfo *9 , mmn^t^xMmminm^ 

[0 2 9 7] 

fy&imxmM-fZ ' k t^mx-hZo 

[0 2 9 8] 

mmm 1 1 ) 

£Hifi$|-efi, $^S9!©u— f'-BSM*-?i^jlv>fcT F 



51 

[0 2 9 9] 

SI*, 0 3 4 (A) fc^i-i 5 fc, »fSH±.f'#li'St 

r i -C', fl;^©¥*f«l6 0 0 1, 6 0 0 2 &Jgj£i" 
5, 0 3 4 (G) {4, 03 4 (A) ©±B0T?fc?>, A 
-A '(c4oCt5liif[S0^|g3 4 (a) tcffi ia'-f 5_ ftic 
03 4 (B) a«O¥tM6 0 0 1, 

6 0 0 2^1^5 fc#HH^-ft:81 6 0 0 3 £/£g£-r 
5„ 134 (H) (4, 03 4 (B) ©±ffi0-efc"9, A 
-A 'Sc3ort5!fffi07jS0 3 4 (B) dWS-f 3„ 
[0 3 0 0] 

ftM, 03 4 (C) t^1-<t5i', *lftSM6 0 

1 , 6 0 0 2 ^'Sofcf-7"r-Y 7>K6 0 0 4 ;&SJE*J*£ 
}l?>. 0 3 4 (I) 14, 0 3 4 (C) ©±gf0-efo'3, 

a-a 'ict5ttswf®n^|gi3 4 (O ttaSi-5. ft 
[c, 03 4 (D) t^i-J: 5 tC, M©^M6O0 
1 , 6 0 0 2 i: , f-^T-Y 7yK6 0 0 4t, 

#16 0 0 5, 6 0 0 6 i, iJ-^Tl' 7>F600 7i 

ffi6 0 0 5, 6 0 0 6 i, iJ-^T-Y 7^K6 0 0 7 i 
i4, V— ^-TtroffJW^f-ioTTte, 5 
mg^iPJ? i-ft h h 5o -j£ r r t?r±EBU LT* 

3 4 (J) 14, 03 4 (D) ©_t|S0-efc9, A-A 

'^*?ct5iifiS0^0 3 4 (d) im^-rz. 

[0 3 0 1 ] 

ft!-, 03 4 (E) t^i-J;5l-, ^Bitt^iS*^tLfc 
f-^r-f 7^K6 0 0 7 %y<i>— =->^'U T^7>-K 
6 0 0 8Wf5„ 03 4 (K) (4, 03 4 (E) <D 
±E0T'fc^, A-A 'icfcit2>»Tia0^0 3 4 (E) 
l^m-f&o ^bt, 03 4 (f) t^i-J;5i-, T4 

7>K6 0 0 8^T, TFT&Jgfi£i-5„ KAT©^ 
fW<dtStOS!4T F T ©Jf^C ±o'CS45 tf s , ft£ 
matTJ 7>h'60 08 RlgfS 4 5 f-^- BfeifJg 
6 0 0 9 ^ffM-TSXSt, -7 s - h*M*)ll±(-y- Ml 
i6 0 10*ffMt5Igt, 7-<7>-K6 008W 
M#)Hii6 Oil, 6012 tft»l«6 0 1 
3*3g{£i-5XSt, ^*-h«6 0 0 9, y-bm 
ffi6 0 1 O&tfT'f 7^ K6 0 0 8 ^aotlSffiii 
6 0 1 4£ffM;-r5Ifgi:, ^F*Efe®«6 0 11, 6 0 
1 2(d£gELfclfliii6 0 1 5, 6 0 1 6-£JIIllfefdg6 
0 14±HMt5lSi^H5 t 034 (L) 
14, 03 4 (F) ©±S0-C& ! 9, A-A ' 33145 fDr 
S0^ s 0 3 4 (F) tffiSf-So 
[0 3 0 2] 

ft ft, ^Ifi^ffiit 6 0 1 1, 6 0 1 2(4, ^©iNffr 
JS6005, 6 0 0 6 i , 7-f7VK6 00 8 ©— SB t 
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X'M$,£frX^Z>o 4oT, ffiftg«6 0 11, 6 0 
1 2 f-^^M&fcffi&G 013©i!) %)¥< 

ftoT33 *) , ^FM#)W©eijL*T!f 5 H k 5o 
[0 3 0 3] 

ft33, 0 3 4 T?J4, U-+) s -7t»^1:'f-7*T'f 7 V 
[0 3 04] 

10 i/Y%ft%qm3j&te^xwLW-rz>« fAWkTcM^m^ 

«¥7-l 3 0 6 5 2 -§-^$8, #l¥8-7 
8 3 2 9-t^mt?M**^fcKfa&ffl^5ri:asM*L 
V\, 
[0 3 0 5] 

035 (a) t*ti5i:, mmmmnm^s 

rtt, fiit»^iM6i 01, 6i02*«it 
?>„ fttc0 3 5 (B) t*ti3t, fttc^iMe 

101, 6 10 2 £3* 5 4 5 t#iiR¥^Jl6 1 0 3 
20 ^f&ll-f 3„ ftd, 03 5 (C) f^1-4 5(-, #H5C 
¥3f<Wt6 1 0 3±i^S»^»-C'l 0 p pm©=y^ 
£-&trS&= s> <7vw-&^£# B 1,K¥€f«f t^li^ LT 
-y^-a^-Jf SrJFML, 5 0 0°C, 1 fl^©Ifek*X 
S©^, 5 0 0~6 5 0°C-e4~ 1 2B#K, $R(4*5 5 

or, sufPBiw^a^^^^ifa^-rsr t-e, syi'tt 

^i^fee>ttfcft^©^*Jl6 1 0 4, 6 1 0 5 i, ¥ 

mw-me 1 0 6«^jx5, ft, <sfflT5ifgft«7c* 

(4, -y>rA> (Ni) V/\<?-*;J* (G 

e) , (Fe) , /^v 5 ^^ (Pd) , 77' (S 
50 n) , ft (Pb) , n^Ub (Co) , 64 (Pt) , 
$3 (Cu) , & (Au) , t^ofcjclfS&rJiV^'bli: 
V\ 
[0 3 0 6] 

^WH6 10 6, fi^Wif Affile 104, 6105 

ISd»ejiat*-i-SXS (f;^!)^') *fx5o y?^!J 
V^i4#B8¥ 1 0 - 1 3 5 4 6 8 £fcJ4#gS¥ 1 

0- 1 3 5 4 6 9#& ± $^tfEtt£frfc&ff£JlV^r 
^LT13 5 (D) t^-f45t-, Saltt 
40 (DM^hfltz^mW-me 1 0 6 ©— SI? 6 10 7, 610 
8my VSrSSHU S*#H» I t , T?5 5 0-8 0 0°C, 
5~2 4B#r<a, #lxf4"6 0 0°C, 1 2 Bf Pp^COfi^S^tT 

5„ ■yimMZtitcmi&e 1 0 7, 6108 

yfy-J hiLtit, ¥^#:IS6 10 6, 

fttftw^^lSe 1 0 4, 6i05fK:#St5 = -7*- 

-=^CJ;!)i±t5Cit\ tti;7E«©}tJS^ 1 x 
10 17 atoms /cm 3 fi(T&4L<ttlXl 
50 0 16 atoms /cm 3 SSlSl?ii^fc7 
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[0 3 0 7] 

&iC, 0 3 5 (E) tr^-T «t 5 t-s VvW^lfZitft 
0 9«Mt5. ^LT, 03 5 (F) ilStiMl, 

7>K6 1 1 O^J&SfrlS,, 
[0 3 0 8 ] 

[0 3 0 9 ] 

*f\ S3 6 (a) t^-tj; 5 mimmn^^m 

it?, Sj^©^*M16 2 0 1, 6 2 0 2 &ffM-f 
■5„ Stl3 6 (B) i^1-J;5(-, ft*t©¥¥f$)H6 
2 0 1, 6 2 0 2*SU5 t#faS¥^f«S6 2 0 3 

srffeK-ra. 136 (o \z.7F-r£*>\^ #,? B jt 
jgfifeL, -y-^r^ 7 v v±icmmmwx' 1 o P P m©= 

j> ^;wSr^trim= ? ^^JSffiSrfi* LT= s> <7vv-& 

te&m i fc#>btLitSbw.(o¥m#m6 204, 6205 

Sgfrtt^TclSfii, -yfrfl' (Ni) ©AiWct, $*;w 
= ?i» ( Ge ) , & (Fe) , ^r/W ( P d ) , * 
X (Sn) , IS (Pb) , a^/Wb (Co) , 6£ (P 
t) , $3 (Cu) , & (Au) , i^ofc^3ff£ffl^T 

[0 3 10] 

f-^T 7 V K 6 2 0 6 , ^©¥3^116 2 0 4,6 
2 0 5 ttfttlftTEiSl £"a A,~e*5 "9 , ^©^it^^^^HK 

[0311] 

&I^T\ 0 3 6 (D) t*t±5t, f-^T-l'7>'K6 
2 0 6 ±.t,zm.m%:±f&ft k-f 716 2 0 

1"5„ r©^y Tjie 2 o 7fiisfv'>t>©-e<k 

-tfa^MTt-fco-ct, ii\ Sfc, :c^U7l6 2o 
7 tux, Kit, ap^^ratKo^ofcfci^fcttat 

2 0 7(4, iicmy^y^^ h y;<—k LTjl^S t® 
T'feSo ^©^!) 716 2 0 7SrJgfifeUfc«, 

[0 3 12] 
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SCV»T?, /<!)7I6 2 0 7±t^2©^3ift:Jl6 2 0 8 
*tef&TZ>« Z.<D%2 ©^*f fffil 6 2 0 8 fl^iUfflf it 

^MtfeoTUl\ r©S2©fiM6.2 0 8 
©JgJltt, 5 ~ 5 0 n m, jftL<ttl 0~20nmi 
-TSo f 2©^fM6 2 0 8 Ci±, (SIMS# 
WrX-om&tf 5 X 1 0 1 8 /cm 3 W±, fflKfil 
X 1 0 1 9 / c m 3 H±) £*T y </ * 3 

70 [0313] 

&^T\ m2©^3#frli6 2 0 8±[C#-73 - ^7t:*^^tl> 
SS3©¥s*#R (^y^^mh) 6 2 09eM 
-f3 0 r©H3©^{«!6 2 0 9B7*7^CVD 

-rs^ffli^fcoT^iv^ in 3 ©^atMStt, jtei 

tf^TcM h X \ * ft i ■> ¥^&HI © j&fif l£ * # x JvM 
Srigsin LT fc.fc^ 0 #»i^JTttJ*IISg!lf T?*#*5c£ 
20 3 ©^fMI 6 2 0 9 *MfiL Lfcm, £ b it* 

*>s55m^51KWi-^PL.TM3©^f«l6 2 0 9& 
^Lfc^J^Lfco (13 6 (E) ) Sfc, S2©^ 
3 ©^*ft:fflii: ii«<lS 

3 ©^MlOSIffi ©fttt 30~200nm, (?>|x.li 
5 0 nmti-tblf ±V\ 
[0314] 

$2©^i*l6 20 8C±ot, 
Y7VK6 2 0 6 &t>'fl^©^« 6 2 0 4, 6 2 0 
^ 5if3 ©*«{«! {fy 9 D h) 6 2 0 9 i 

K6 2 0 6Mm^©iji2lft:]jf 6 2 0 4, 6 2 0 5*1: 
? tm2©^frll6 2 0 8itJ;o-C, ^y^y>^ 

-f FfflMW7^7yK6 2 0 ex^ft^®^*' 

H16 2 0 4, 6 2 0 SfcV&ZWXfyW >?$h&% 

208B, ^s- ^ u > h 

40 ■t^l^U¥i7tmmWcLX^-7'T4yyh"6 2 0 6© 

f Lt^5„ 4fc, ^2©^3>f*Jt6 2 0 8i4, *^f^, 
7c^tr^iPi-5«-a-, f-fT^y>V6 2 0 6 C^V- 

[0315] 

^S^v^T^ ^ y y >y*%?f 5 „ fy^ % ) Vy'^'fs 0 xfl 
i Ltli, ^SHMfTM 5 0~8 0 0°C, 1-24 
BfPfl. <?!]^.if 5 5 0°CtTl 4B#r B T©fifflia^ ; fTX.(ii; 

w fSsMaidftxt^^MWurt J;^o 4 
50 fc, ^afciPx.T3i7feSrBSML-Ct Sfc, SoSi 
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6 0 0°C—8 0 0°C % J;i5M*L<!i650 

°c~ 7 5 o °cx i ~ 6 o fttom%ftz.t£ & < o a#ng*s 

ffi-fk-TSr i^-tjf z.<r>fy9 V 9, 03 

6 (F) tf.tf3^gl<0*|Rltc:^*b7C*^f|L, ^!)7 
Jl 6 2 0 7 -eatotufclJ-^'T'C 7>F6 2 0 B&tfftlfc 
©fiM6 2 0 4, 6 2 0 5(^-^*tL5^1ife7C*© 

7FMt)7C*/J s *V*T ^ 7 V K 6 2 0 6 StJ&^ffl 
¥lif«f6 2 0 4, 6 2 0 StIffiUlU5ir^3 70 
<D**flS)R6 2 0 9 tr^ibS*, t^Tl" 7>F620 
6R^S,-^0^{«16 2 0 4, 6 2 0 5 f^SftS^ 

i x i o ] 8 / c m 3 SSKlilxio 

[0 3 16] 

2^T\ ^UTI6 2 0 7*^j/?>-^^ L 
T, 6 2 0 8, 6 2 0 9fi Lfc^ftflg ©^£iilRtfJ 
tl&icLfc^ ^T-f 7>K6 2 0 6 %'Ji%D<D;<?- 

-V^Sflf*fflV>T3fa«3^*t<OT'f7VK6 2 10* J?0 
ffMt5. (0 3 6 (G) ) 
[0317] 

#*lfeWi*lfe09 1 ~*1£0IJ 1 OW^-fix^-i: 

a^-a-^-c^jfe-r 5 r t t^mxh 

[0318] 

mmmi 2) 

^mmmxit, ^wMnu—^-mM^m^m^xmrn 

[0 3 19] 

03 7 (A) KfTFTIl f + ^HSI«7 0 0 
1 t, ^*/Hgj£iB*S 7 0 0 1 1 
ffcisfti* 7 0 0 2 £ , 11 (O^F-m.^MM 70 0 2 ift 
*A^fi£ffi*$7 0 0 1 t©P f atffM$nfc^2(7)^|5Efe 
1W$7 0 0 3 t^tfffi-ttJl^WLTl^o *Lt^S 

ttli:»lti/^^-H61i700 4t, IS^-Hfe 

1fflgk±lZ.tei$.£h,tilf--bmM7 0 0 5i^LTl' 

;W7 0 0 6 Sixths. 
[0 3 2 0] 

1M K>7t-;V7 0 0 6 h ffigtlS 7 0 0 4 £Pb^C 40 

iMti2«^MftW7 0 0 3 iliot}3!), >I.f8 

±-jV7 0 0 6 asa|ttl4&;f1-3*a\ K?*-^ 

7 0 0 6 Sr-g-fery- hSffit LTt>&v\ 
[0 3 2 1 ] 

03 7 (B) SC^-fTFTJi, ft^««7 10 
1 ?-T*^J&f£ffi1$,7 1 0 1 ^f^Sf 1 <D7F 
'moWM 7 1 0 2 i , Ml ©^f^fSBS 7 102tft 
^ffM«7 10 1 b(TM\^)&&fttz.W,2(D-¥mM>S 
m$L7 1 0 3 fc&-£trSttJf S-WL-O^o ^LT^?§ 50 
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ttSJ^LT^sy- B6IS8I7 I04i, liy- MS 
SK±fcffiJl$tLfc2Ji©*«Sl7 1 0 5, 7 1 0 6^ 

bftzy-vwmt&fsi-x^Zo mmmm7 105© 
±mRxfmmm 7 1 0 e ©fijsi-grrs ± 5 f--r k 

[0 3 2 2] 

f-'C K**- /w 1 0 7ii^«tt£^LT^rk;tefite 

*=fi-L-r^-cfeg:v\ im K>?d— ^7 1 0 7tmm\t 

iM Y^±-)^l 1 0 7 4-^i6T-y-h 

* 

[ 0 3 2 3] 

03 7 (C) ItSfTFTB, ff^«SS7 2 0 
lt> 7 2 0 1 £j*A,T*V ^ 5 M 1 tO^F 

7 2 0 2t, mi coT^mm 7 2 0 2 t ^-v 

*;^j£#i$7 2 0 1 t©B(^M^nfcm2©^» 
M«7 2 0 3 t^tf?SttJi*WL-r^5„ tLTM 
ttS!^UTV^y- h»ifl!7 2 0 4 t, Ry- 

»w±t^®Bi 7 2 0 5 1 , mmmm 7205 ©±tsi: 

ffiiJffi§r#o-r^5^ttSl7 2 0 6 SfM7 2 0 6 
(OWfflz&rfZf-'f Yt>*->^7 2 0 7isjg)*S^-Ci'> 

3, 7 2 0 5 t , *«Jjf 7 2 0 6 t MIS 

[0 3 2 4] 

-9 — r W*~-fr7 2 o 7fi«mtt&^LTv^t>»i'tt 
*#UTi/>rfeAv\ iM K>>^-;V7 2 0 TtfiM-Wfe. 

A-7 20 7£"£»-cy-h 

met LtfcSi\ 

[0 3 2 5] 
[0 3 2 6] 

mmw 1 3 ) 
xmm-rz> 0 

[0 3 2 7] 

04 1 iCioV^-C, Sfi6 0 0 Ot, TMi6 0 0 1^ 
JsSt^HTfe^, 0 0 1 ±ic h 7 6 0 
0 2^fig^tL"CV^„ h7^^6 0 0 2Ci?§t±Ji 
6 0 0 3 t , y-htS6 0 0 5 i, ffi'ttl 6 0 0 3 t 
?— MS6 0 0 5 »r B 1(Cj**fl,fcy- h«fef*ll6 0 0 
4 *^"LT^S 0 

[0 3 2 8] 

ffittH 6 0 0 3 tt^ a a B if^f$SiSrffl^S©^&* L 
[0 3 2 9] 

V^3&g\ y;W^>>A(Datffi0. 01-4. 5a t 
omi c%lSffe5ri#if*Lv\ 
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[0 3 3 0] 

■t-k.tr- h^»M6 oo4it mtmrn, mt^mtk. 

JlLfcH, mz-YSS i0 2 ±tS i N£HtJIL/dg£, 
sf~htmmkl,X%^Xb^\ 4fcS i 0 2!1 
7"7X-7CVD?K*TEOS (Tetraethyl 
Orthosilicate)i02i £ SHI'S- U 5JS 
E*40Pa, «£?&*3 0 0-4 0 0°Ci: U SJlft 
(13. 5 6 MHz) „ 5 — 0. 8W/c i0 

m 2 gfcv-y =>>RSr3gfiS;Lfc. ^©J; 
5 0 0°C©f! : T--;W£J; l 9^- H6liflti: LT&#& 

fifBrggf sp^it|!£«lS <, TFT T-3g£ Lfcfi?r^*W 

*fc, S i — Jfy hi LtRF^'y^M ^ 
[0 3 3 1 ] 

Hk.tf- h'Sf 6 005i L"C, Ta, W, Ti v M 
o, Al, Cu/5><bat(ftv/'C7tS?\ SfciliufH7n^l£± 

<DX'hoXi>^\ 30 
[0 3 3 2] 

msi %h\<Dmn.m*mt9i'9As (tjn) -c-^fm 

Sr^-fb^V^/U- (T a N) "CJgjSU 3?2©*f«J]l£T 
i ir-TSS^-g-fc*, ^lCliKlft^^^/i' (T 

aN) -cje$u m2commm : &Ai t-t 

mi<owmmzmt?y?^ (tjn) «l, 
^ 2 ay-mnm-k c u t -rsffl.^fc-arT-ffM-r s - 1 # 

y ym^n^m^ k— t°^^ Lfc#^f H -> y => >-ii 40 

[0 3 3 3] 

8f, 5 = £ -A ir>y (Al-Si) SI, 

Sfcf- ^BI£fI&«JILfc3Ji*ii£ LttiK * 

co-g-^ (Al-Si) itftiT7/^=')Aif!i'> 
GD-£&BI (Al-Ti) ^IWW^U 50 
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[0 3 3 4] 

So 

[0 3 3 5] 

4fch7^?6 0 0 2li, f 1 ©Ji pal 161* 6 0 0 
6 Titfah/Tfc <9 s m 1 ©SPp1*Mtai6 0 0 6 ±f£{2Jg 

2 ©jfpaffi&fli 6007^ ma (Dmmmmm 6 o o s 

[ 0 3 3 6 ] 

m\ nmmmm& o o 6(4, ^xvcvDKfcB 

[0 3 3 7] 

fcfc, H 1 (Djf Pflifeili: SI 6 0 0 6 fcj&flf Lfc^ ABf* 
ffl (3 0 0~5 5 OtT'l~l 2V%m<nf&iB:m) Srff 5 

8 1 ©JfWI&BUK 6 o o 6irt^5**HJ:ti, 
S1H4JI6 o o st-g-stis^^^^v^y v^jff^K 

[0 3 3 8] 

^fcm2cDip^*feiSii6 0 0 711 ?m%'&<T>T9 v& 

[0 3 3 9] 

3! 3 ©Jf P^llll 6 0 0 811 7R^»ft i*©3S7t» 
^©£W'fKi£*5£f;ii] i: *5^Sf tt©«tli£ 

(SDL ^kKSlI, RF s/^jfe^fifeStlfc 

[0 3 4 0] 

sfc® 4 i :c*3v>-c 6010 iiFin, 6011 tieum 

JtJl, 6 0 1 2litIt'foD, IS60 10 tm^^t 

ieoiitiieoi 2ifim.ftix^z>w*?ft%%m 

^6 0 13Etiat5. h7^^ 6 0 0 2(1 ?§3fe 
*f60l 3{'fit^-r5«flf£^W6p-r5,IEffi)ffl Yyy'y 

xzx'hn, 6 o 1 3 1 sg, ^fciniiroinffg 

[0 3 4 1 ] 

«#^7tJi 6 0 1 1 (i 3S7fei-¥-3!ti^fc l< \tm±m^ 

[0 3 4 2] 

Ii60 10ttl3 ©IpBlWf fll 6 0 0 8 ±(CJFM S tL 
TV^. *fcM3©lP B 1i|fe&ll6 0 0 8±{c:t±PIlti L 
Tffl^5^rtttHISl6 0 1 4a^j&£;fc/T^5„ =PTStf 
SgJS6 0 1 4!4Pj|Pf|56 0 1 5 &^hX$5*) , !SP?iPg|5 

^c:*3^^rPlS6 0 1 0 fc«#3§7£B6 o 1 i'ti!6 0 



59 

i 2 tfsfift y> 5 r £ -e^**^ 6 o i 3 as^s^t 

[0 3 4 3] 

-tbrwritniBse o i 4 s^its 6 o 1 2±t, %m 

lie o i emf&WkZinx^z, «6 0 1 6i±fg3© 
SPfDf>6&]]S6 0 0 8 £PMik:, zK$M>«3S* £*©3Bt;* 
1- ©&ft£ffi^£*31fia£&3ttfC£, ffi,©*Sf Bit 

^S£S?ft£©#lK£Sil£*fc< ^flf£, ^t-Jt^T 

r, «tti££ uffli^r £ 

[0 3 4 4] 

*fc#tS«JJill6 0 14lt ffi#3S)tJf 6 0 11 ^f£lS 
* ft 5 tu i- , L fcTk^St*^ £ 3 fc ft fc * 
^fIgT-eMLTS<. 10 0°C~2 

oo°c, o. 5~iW«, K^SfflST-eiamMa 
Srfr4 5. I$K«3x i 0" 7 To r rKTtU 

"Jlfe-Cfo5^t.(4*3 X 1 0 — 8 T o r rHTitSOiS 
[0 3 4 5] 

*fc*«»IH*6 0 1 4©§iPH56 0 1 5fc*Stt5ttSB 
f±, ^«ltBIIl6 0 1 4±fc-&fi*o-cjBj$£;h/0'> 
311#3§3fc!6 out, S*gBtfev^-c5tiSfc^/ <c v> 

©*^ia s , 0. 2~2,nnSJS-C-foSrt^^*L 

v\ 

[0 3 4 6] 

^Uy^SrAffii-S- £#-?#, (1116 0 l Oiii 
6 0 1 2 tfSflyMSftJI 6 0 1 l t^t^ftfc^icfc^-c 

o 1 1 cnfc?j*'mn£i£z>z tx\ ^m&ftwp-tz 

[0 3 4 7] 

ft 33 H 4 1 Til, ^fStStJlflf 6 0 1 4 £ LT, *°v?M© 

©^ttiltfcli, *, «iS ^^^i'O^^^^'-M 
^*s)t $ ftfc«j?r#IS** £ ttS *° -^M £ , Kit S ftfcS 

HIWJ]gll6 0 1 4aMLt<>gV\ 
[0 3 4 8] 



(31) #M 2004-193201 

60 

fci§-£\ 6 0 1 5tfcft5«95iS, S*$©llpnl 

£ ft 3„ rfflitlP g[5© S&imffitR id is tt 
5fl*¥Sf±s 0. 2~2(imJ:t5;iii5SiU\ 
[0 3 4 9] 

ng6 o i otmwmwmzm^zz.k&-?%z. it 

0©ffi, 8Hb-l'> , v ! ?.M-2~-2 0%©^ftM& (Zn 

O) SrtB£LfcSK»««*fflV'>-Cfc&v\, 14ltB 
Hffi6 0 1 0 £ L I TO&fflVT^£„ PIS6 0 10 

ft, -€r©affiA5S|tfflftStt«.J:5t, CMPft, *°y tf 

i60l 0 ©SBE^MisS*i\ 11*^7 if 
[0 3 5 0] 

4 felt® 6 0 l 2 it, tt¥ffi&©/h&v^®KT*fe*itf 
<ik*n©ffi©W*ffl^5r t^flS. tfilx-ft, Ca, 
A 1 , C a F, MgAg, AlLi LV\ 
[0 3 5 1 ] 

ft3o0 4 1T11 ■5§)t*T-/'j^3S-&^ft5*^S1S6 0 
20 0 OiBiltJlltS^S^^L-CV^^, %tfW8Lk\& 

uttm^nfro i 5 ftSit©^*^ L-tt>&v\, 

[0 3 5 2] 

*fc04 1 1?!4 h7>^? 6 0 0 2 £3§?fes^©li1f 

6 o i otmmzfrx^ztf, ^mz^tDmrnmiz 

£*vf, h7>^^6 00 2iMlf©lll6 0 0 

i«g^t^rtH\ r.©#£\ Ptffift3S3©l 

[0 3 5 3] 

50 *io\ ^ti4H4 i -tx^&uzb, ^ibi^mcm 

SriEHUfc "9 "T5 £ O L E D©{f Wtt^lRl±-f 5 6 
[0 3 5 4] 

*feSrfflVt:^-rsc£^pI^T-fe5„ */'^H»J 
ii, 1 -HJifi^ 1 3 £ § * r £ ^ 

[0 3 5 5] 

i-5©-Ci±!te<, ^?i< £ t^S^^^^Sr^SPS 
^ B B H {k-et5 i 5 tv— if-Tttr^S-fSo ±faii)5ict 
=t 9 , ¥*#R*ft Aft; S v^fc «t ►» Bfe 
*$H568^tu-1f-3t*Sa«-f _ SNFMSr€< d£^ 

50 5d£^-e#5 0 
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[0 3 5 6 ] 

<o&^Uft%m^%a^&o £ 5 ti-S r £ T\ mm© 

[0 3 5 7] 

*3SK-etti[ic© i^-f-fiSfi^M^ft 

^BJfi^-f ^©fllj&tPgjt^&^o u— f 

tf IS Mot tr- a * *° ? h © *i * flffl-f 5 r t ffi x- # 

[01] *^©u-if- £^-T0o 

[0 2] u~ if-if-Affl^RRtf^A^-fcg©** 

[El 3] u-if— tr-A©^^^— 

m* 

[0 4 ] u--y s -\?-J>.<DMW:&tfx-*fr¥-&g.<o# 

im 5 ] u-^-^-M.m^Rn-fyr^ y^vto 

[0 6 ] u— f-ft©fg#tf^>i ^ i ©fufiM«£ 
^-t0 o 

[07] tf-3fc©B8 jtSB^ t ^ * V k ©{iBP»m* 
[0 8] ft£Lg#l{C*5^T ^-^©^Bi-t-S^lRli: 

v^.^ t©{isi#^^-r0 o 

[0 9] u—V-ftcomttUft b-vKth ©firSMGISr 

[0 l 0 ] u~iF-f$l-H£g©0„ 
[011] f ~asj«Sg©0„ 

[012] jfMm<vm.y v-i^-tm* 

[0 13] *?SBJ|»^^7D-&^-t"@o 

[014] *iiBj!©iii7o-^^-r0o 

[0 15] IM*©^g7D-^7p:-t0o 

[016] * V v Y k \f~J±X7$y h k ©fiEttM^S:* 

■tia. 

[017] V— tf-f§ttilg©3fe^©0 o 
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[018] u— ^-3fc<DfilJWgS55- i ^ t ©{iBM^ 
&^-f0= 

[019] ttMJStet^^ri'— !f-3t©SS!-f5*-(n] 
£*1"0„ 

[02 0] Smafett3^T^-if-7f:©^»J-t5*^ 
Sr^1-0 O 

[02 i] sfr-gsb-ttfctr-A**"-;' h©^^tt^r&ii- 

[02 2] t'-A^*> h©Ife^t)tJI;*tl„ 
[02 3] ^(^©^-if-iSM^i^jlv^fc^^ 

[02 4] *««©u— H*-!«jt*SSrffl^fciN(t#» 

[02 5] £3gl3E© U'-Jf W^SfeSrffl^fc^^S 

[02 6] *^?B©U— T-BgW^^ffl^fc^^ 
rl©f«*ife*^1'0o 

[02 7] ^0J©^-if-W*&*ffl^-Cfffi^n 
fcfel^>T^@©0 o 
20 [028] *»W©v— !f-flHAt*ifeftfflv^fc»3t»11 

[02 9] #3g?H©w-iF-W:£i££fflv^&3fcS« 
©ill, 

[03 0] *iPJ3«tl7n-%gtl 0 

[03 1] *^BJ©^-f ! -S?,MA-'}5fe*ffl^fc^3tilg 

[032] &mJi<D£.my o—&7Fi-M<, 

[03 3] ^B^WU-U-'-figW^fe^ffl^fc^Jtftfi 

©sua 

50 [034] ^mn<r> u~^-mMi3fe%f®^fc¥mfcm 
[035] xmwou— f-mMjs&%Ri^tc¥mfcm 

[03 6] *^©U— if-.W^ife^ffi^fc^flsig 

g©fts^?fe^*-r0o 

[03 7] ^ajlou—f-BSM^i^fflv^fc^frS 
g©{tM^S«:^-r0„ 
[03 8] t*-AX| 7 h©1^fH©KIi 

M©H^*^-t0o 
40 [03 9] t'-A^*V h©*^$4l*^t*3[t5{±J^^ 

©#:fr£^1-0 o 
[04 0] ,PSligK£^/HC^SEL-O^0 o 
[04 1] #3PJ©W-1f-^g£ffi^Tf1sM£:ftfc?8 
*KB©WE0 o 



(33) 



#12004-193201 





(35) 



#H 2004-193201 



[119] 



[010] 



' - > , 





'■•2 510 




[El l 1] 



[El l 2] 




CADl;*47<7M'SI+ 



X 



b:/i:r-M::fc-Lvi; 
(a>t"j-S-l;33l-'Xt'-A©(g ' 



I/-*'-**: 



3>t'j-)-|-SHT7-!l-iD(4B 



(36) 



4#H 20 04- 1 9 3 2 0 1 



[013] 



[HI 4] 



: cad;- t&rwim \ 

_L 



3ifa-5-!;Jsl>Tt'-i«)« 



&lft"-i«Sw»«S*|cu-1f- 



[»77<7>Km»"»-l^C<t:j.7<7^l-'<D«ia "| 



■■HI 



[Hi 5] 



it'H<t)W< 



:Dt'a-*-fcfcl.->T 



□>fi-J-!-3j^Tf-AO!E 



u-»-agi-taB | 



*2&h.fcEl BSSSSSKEI 0>HT-#!5Sf 



1) 



i 

| *agji.fcsim7»sttuat2mu-r-j6iiaM] 1 



*7'7-(7>l-"0»'ii-=>5' 



fr'-l-gglSJit 

stsmm 

sum a 



( cADi.j:5?^!'Si?1 | t-r-ftsun I 



I 



t 



•MWM 



(A) 



^3 

-402 
'403 

A;;'" 

■ "V 



[El 7] 




iB) 




My 



(37) 



#12004-193201 




(38) 



#H 2004- 193201 




(40) 



#H 2004-193201 




(41) 



#PjB 2004-193201 



[130] 



[132] 



?-1>-<Dn<)--MmA1: 



4 

^eV-S-lcfct^T ) 



W-VKWI 



I 



I 



! 3i£S:h.fciE3t£!SCLfc7S<oT:i/-*r- 



CAD!;J;Stt7T<(7'yl-" 



x*i.-M=W7«:+''* 



l(x")-7i-g)|g )w..Ka j 



[□>t'i-5-i;9SL>i:'?-»-ral4S 
Rtft'-Afljsvwstaa-Hr"- 




] [ 



XHtM 



f 



53 



~T 



RlilHMUtt 

x<»M-MSJ* 



[03 3] 



[135] 




(A) 



(C> 



(D> 



(F) 



(G) 



6107 



BtUl B1DZ 



MQ4 61CJB 6105 



Bioe 



S f r— — 



T 

6110 



(42) 



1#H 2004-193201 



(A) 



[136] 



6201 6202 



6203 

a4=c 



(C) 



1 T 

6204 6205 



(D) 




(E) 



i ii ii iii ii i) mi i 



(B) 



[03 7] 



> ; > > 

7002 70D3 7001 7003 7002 



7107 
7105 



Mm 



I ! . I' 



7102 7103 7101 7103 7102 



CO 



7205 
fcaqfe ,'207 



151 



TrTTT 

7202 7203 7201 7203 7202 



CQ) 



(a; 




5004 

(B) 




(43) 



tfSfS 2004-193201 



1 1 !ftJ¥*Tf]ft« 3 9 8 Sit *S;#tt^*ft:^^^=¥-W^@f 1*3 



AA02 


AA17 


AA24 


BA12 


BA15 


BA18 


BBOl 


BB02 


BB04 


BB05 


BB07 


DA02 


DB02 


DB03 


DB07 


EA12 


EA16 


FA06 


FA22 


JA01 


JA04 




















AA30 


BB02 


BB04 


CC02 


DD01 


DD02 


DD03 


DD05 


DD13 


DD14 


DDI 5 


DDI 7 


EE01 


EE02 


EE03 


EE04 


EE05 


EE06 


EE09 


EE14 


EE15 


EE28 


EE31 


EE44 


EE45 


FF02 


FF03 


FF04 


FF09 


FF28 


FF30 


FF36 


GG01 


GG02 


GG13 


GG25 


GG32 


GG43 


GG45 


GG47 


HJ01 


HJ04 


HJ12 


HJ13 


HJ23 


HL01 


HL02 


HL03 


HL04 


HL06 


HL11 


HL12 


1IM15 


NN03 


NN04 


NN22 


NN27 


NN34 


NK35 


NN72 


NN73 


PP01 


PP02 


PP03 


PP05 


PP06 


PP07 


PP34 


PP35 


PP40 


QQ04 


QQ11 


QQ23 


QQ24 


QQ25 


QQ28 











